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INDIA WEATHER REVIEWY, 1953
ANNUAL SUMMARY

Part C

STORMS AND DEPRESSIONS

I. DEPRESSIONS AND CYCLONIC STORMS

During the year, 2 cyclonic storms and 9 depres-
sions formed in the Bay of Bengal and one depression
over land. There were no storms or depressions in the
Arabian Sea. The periods of activity of the 2 cyclonic
storms and the greatest barometric depth observed or
estimated in their fields are given below :

TaBLE 1
Greatest  observed
(or estimated)
S. Region Month Period of bharometric depth
No. activity

2gth April 16 mbs, [estimated)

to 1st May.

1 Bay of Bengal April-May .

2 Do. July-Aug. 2gth July to 19 mbs.

sth  August.

Detailed descriptions of the storms and depressions
are given below, followed by a list of western distur-
bances and a brief account of the more important ones
among them. Local storms and occasions when wind
force of 9 or more. unconnected with cyclonic storms.
were reported by ships in the Indian Seas have also
been listed in the end.

1. Deep depression in the Bay of Bengal-—27th to
30th January 1953.—A low pressure wave from the
east was noticed moving westwards across Tennasserim
coast on the 25th morning. Pressures were falling over
Tennasserim and the Bay Islands and Victoria Point
recorded 3” of rain. On the next day, the low pressure
wave moved into the south Andaman Sea. Nancowrie
recorded 3” of rain and Victoria Point another 11”.
A well-marked low pressure area formed in the south
Andaman Sea on the 27th morning, when Nancowrie
recorded another 2” of rain. By the evening, the low
pressure area got accentuated. At 1730 hrs. 1.S.T. S.S.
Loksang (Lat. 7°.9N., Long. 96°.3E.) reported squally
weather and southsoutheasterly wind, 6 B.F. while S.S.
Celebes (Lat. 5°.8N., Long. 92°.8E. reported north-
northwesterly wind, 5§ B.F. By the 28th morning, a
depression formed with its centre at 0830 hrs. I.S.T.
near Lat. 9°N., Long. 96°E. The pressure at the centre
was estimated t6 be about 1000 mbs., about 6 mbs. in
defect. S.S. Loksang (8°.4N., 96°.5E.) reported west-
northwesterly wind, 7 BF. at 0530 hrs. I.S.T. and S.S.

1—13 D.D.G, obs. Paonaf57

Roebia (I10°N., 96°E.) reported castsoutheast, 4 B.F.
at 1130 hrs. 1ST. By cvening. the depression had
moved northwest and  was centred ncar Lat. 9L N,
Long. 95°E. It then moved in a northerly direction and
intensifying into a deep depression,  was centred at
0830 hrs. I.S.T. of 29th near Lat. 11}°N.. L.ong. 95 E.
The deepening of the depression was indicated by the
strengthening of upper winds at  Tavoy. which was
southeast, 30-35 knots betwceen 3000 and 10.000 ft. a.s.l.
on 29th morning. The estimated pressure deliciency at
the centre was about 8 mbs. Recurving and moving
rapidly in a northnortheasterly divection and weakening
at the same time, it was cenired on the morning of 30th
about 100 miles south of Rangoon. it crossed the Bur-
ma coast between Rangoon and Moulmein during the
course of the day and weakening further, moved
away northeastwards as a low pressure wave.

2. Cyclonic storm in the Bay ,of Bengal-—29th
April to 1st May 1953.—A trough of low  pressure
appeared over the southeast Bay of Bengal and neigh-
bourhood on 28th April. Widespread rain was reported
from the Bay Islands and the south Tennasserim coast.
Pressures commenced falling rapidly over the south
Tennasserim and the Bay ldands. By 29th  morning.
the trough became well-marked, the pressure departures
over the Bay Islands being of the order of - -4 mbs.
A cyclonic circulation was noticed in the south Bay and
neighbourhood up to 10.000 ft. and there was a streng-
south Coromandel coast and Ceylon, There was again
thening of the upper winds over the Tennasscrim, the
widespread rainfall over the Bay islands and the south
Tennasserim. By the evening ol the same day, the well-
marked trough concentrated into a depression centred
at 1730 hrs. 1.S.T. near Lat. 12}"N. and Long. 91"E., |
as inferred from the following observations.

1. Port Blair upper winds veered from northeast to
southeast and strengthened considerably up to
7,000 ft.

2. There was a rise of pressure along the Martaban
and the north Tennasserim coast and concen-
trated fall of pressure in the Andaman Islands,
pressure departure at Port Blair being of the
order of—5 mbs.

3. There was a decrease in the intensity of rainfzll
in the southern parts of the Bay Islands and
along the Tennasserim coast. while the intensity
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of rainfall increased in the northern parts of the
Bay Islands, Table Island reporting 3” during
the period 0830 to 1730 hrs. I.S.T.

4. At 1730 hrs. LS.T. Car Nicobar reported south-
westerly wind, 5 knots, Port Blair southwest—
15 knots and Ship S.S. Rajula (8°30'N., 86°48’
E.) west—S5 knots.

The estimated pressure at the centre of the depres-
sion was 998 mbs., 6 mbs. below normal. Moving north-
castwards, the depression concentrated rapidly into a
cyclonic storm at 0830 hrs. I.S.T. of 30th became severe
and was centred near Lat. 141°N., Long. 92°E. It had
probably a small core of hurricane winds. Pressure fall
over the northern parts of the Bay Islands was of the
order of —10 mbs. and the maximum deficiency of pres-
sure was estimated to be of the order of 16 mbs. at the
centre of the storm. S.S. Singu (16°48'N., 92°42
E) reported easterly—35 knots with rain and Table Is-
land southwest-—10 knots with continuous rain. Port
Blair and Table Island reported squalls of 45 knots and
40 knots at 0140 and 0530 hrs. L.S.T. respectively.
Widespread heavy rain was reported from the Bay Is-
lands, Table Island reporting 97, Long Tsland 47, Maya-
bandar 3” and Port Blair 2”. The severe cyclone con-
tinued to move in a northeasterly direction. At 1730
hrs. IS T. of 30th, a rise of pressure over the Bay
Islands, and a concentrated fall over Martaban were
noticed. Bassein reported 4” and Rangoon 2” of rain
during the period 0830 hrs. to 1730 hrs. I.S.T. The
cyclone was centred at 1730 hrs. 1.S.T. near Lat. 15%4°
N., 933°E. The following observations of S.S. Singu and
Table Island on the 30th are relevant in this connec-
tion,

TaBLE 2
Position
Hours Wind
Ship/Sta- of Direc- Speed  Weather
tion Lat. °N Long.°E  obsn.  tion (knots) remarks
Ll

S.S.Singu  16°36’ 93°0" 1130IST E 30

Do. 16°24° 93°12” 1330IST NE 30
Do. 16°12° 93°0’ 1530IST NE 25
Do. 16°127 92°36’  1730IST NE 20 Precipitation
. within  sight
Table .. .o wo .. 1330IST SW 35 Drizzling
Island
Table .. ++ «+ .. 1730IST WNW 15
Island :

" The estimated pressure defect at 1730 hrs. at the
centre of the storm was about 12 mbs.

Thereafter, the cyclonic storm moved northeastwards
and showed signs of weakening. It was centred near
Diamond Island at 0530 hrs. of 1st May, when Table
Island reported westerly winds—15 knots. By 0830 hrs.
IS.T. of the same day, the cyclonic storm weakened
into a depression passed inland near Diamond Island and
lay as a low over Pegu and neighbourhood. Widespread
rain was again reported from the Bay Islands on the
Ist. Widespread and locally very heavy rain was also
reported from lower Burma on the morning of 1st May.
Some noteworthy amounts of rainfall recorded by Bur-
ma stations on the 1st May are—Maubin and Pegu 7~
each, Prome and Rangoon 5” each.

3. Deep depression in the Bay of Bengal—14th
June and 20th June 1953.—On the morning of 14th June,
the eastern and of the monsoon trough extended into
the central Bay of Bengal across the Orissa-Circars coast.
There was also a marked strengthening of both the
branches of the monsoon, Rangoon reporting 8” of rain
and Akyab 4” during the 24 hours ending at 0830 hrs.
L.S.T. of 14th. On the next day, conditions became mar-
kedly unsettled in west central and adjoining north Bay
of Bengal. The associated upper air cyclonic circulation
extended up to 10,000 ft. asl. and pressures were falling
along the Circars coast. On the morning of 16th, a de-
pression formed with its centre at 0830 hrs. I.S.T. within
half a degree at Lat. 174°N., Long. 8631 °E. The follow-
ing observations are significant in this connection.

TasLe 3
Time of
Station Position Obsn. IST Wind Weather
Ship
S. S. Shield Lat. 15.6°N 0530 hrs. SW-—20 kts. Showers
Bank, Long. 86 . 5°E
S. S. British lLat. 16.1°N o530 hrs, SW-—i15 kts.
Swordfish Long. 88.0°E
Visakhapatnam o830 hrs, NNW-—5 kts.

A rise of pressure was observed along the south Circars
coast, while along the Orissa-West Bengal coasts pres-
sures fell and the rainfall increased. Moving slowly in
a northerly direction the depression was centred within
half a degree of Lat. 181°N., Long. 861°E. at 0830 hrs.
LS.T. of the 17th. Continuing to move in a northerly
direction and intensifying, it became a deep depression
on the morning of 18th, centred at 0830 hrs. 1.S.T. about
50 miles southeast of Puri. Thereafter it took a west-
northeasterly course and was centred on 19th morning
about 30 miles southsouthwest of Puri. The following
observations are significant in this connection,

TasLE 4
Position Winp
Station/Ship ————————— Hour of —————————— Weather
Lat.°N Long°E obsn. IST Dirn. Speed
S. 8. Jalajyoti  16.1 85.1 1130 SW 40 kts. Drizzle

o530 WSW 30kts. Drizzle in

S. S. Mahadevi  19.4 84.5
last hour.

S. S. Mahadevi  18.4 85.6 1130 WSW 30 kis.

Puri 0830 ENE 25 kts,

Puri . . e v 1130 SE 20 kts.

Gopalpur 0830 NNW 10kts. Continuous
dri'zzlc.

Gopalpur . .. . 1130 NNW 10kts. Heavy

rain.

The pressure deficiency at Puri and Gopalpur was
about 10 mbs. on 19th morning and the estimated pres-
sure deficiency at the centre of the deep depression was
about 12 mbs. During the course of the day, the deep
depression showed signs of weakening and pressures



began to rise along the Orissa coast. By 1730 hrs. I.S.T.
it weakened into a depression and was crossing the
coast between Puri and Gopalpur. Continuing to move
in a westnorthwesterly direction, it lay with its centre
near Titilagarh on the morning of 20th. Thereafter it
weakened further and merged into the seasonal mon-

soon trough.

C3

_. Under the influence of the deep depression, fairly
widespread rain occurred in Orissa, West Bengal, Chota
Nagpur, Bihar and east Madhya Pradesh during the
period 16th to 20th, June. The following table gives the
district averages and particularly heavy amounts of
rainfall in the affected areas. Rainfall figures for Orissa
are not available,

TaBLE 5

District averages on

Particularly heavy falls

State and District

14th 15th 16th  17th 18th 1gth 20th
West Bengal
Jalpaiguri . . . . . e o o — —~ - 1.3
Cooch Behar . . . . . . - - - - e 2.0
Bihar ]
Patna . . N . . . . - 1.0 - - - -
Saran 1.5 2.1 - - - - - On 14th-Siwan s.0*
On  15th-Gopalganj 5.1*  Darauli 5.2
Champaran . 1.2 1.6 -
Muzaffarpur . 1.8 1.3 .. - - On 15-Balsand 5.9
Saharsa 1.9 - 3 — -~ -~ —
Madhya Pradesh
Raipur . - - - 1.8 On 16th-Dhamtari 5.1”
Bastar . . - - - ~ 1.7 3.0 On 2oth-Bijapur 5.0, Konta 7.5%, Sukma 5.8°
Chanda . . - - 1.3
Wardha. . - . . . . .o .e . - 1.3
Akola . . - . -~ o - - o~ — 1.2
Buldhana . . . . . . .. - - . 2.3
Yeotmal . - . 1.1
4. Shallow depression in the Bay of Bengal—29th ! TABLE 6
and 30th June 1953.—With the arrival of a low pressure | " o
wave from the east, conditions became unsettled in the | District avera
head Bay of Bengal on the morning of the 28th June. State and district i Particularly  hea
Surface winds at Saugor Island were eastnortheast—I5 2gth  30th falls, 4
knots while at Sandheads they were westsouthwest—135
knots. A simultaneous strengthening of the Arabian Sea
branch of the monsoon was noticed. On the 29th morn-
A West Bengal
ing, a well-marked low pressure area appeared over the ;
-] K Nadia . . . 2,2
northwest angle of the Bay and adjoining coastal West -
Bengal and Orissa, with an associated upper air circu- | Midnapore . . 1.3 . On 2gth-Jhargram 5.3*
lation extending up to 10,000 ft. asl. Sandheads record- Chota Nagpur
ed 4”7 of rain and surface winds westsouthwest—30 Ranchi ‘o
knots. By the early morning of the 30th, a shallow oo e
Manbhum . e 1.4 14 On 2gth-Barabazar 8.4*

depression formed with centre at 0130 hrs. I.S.T. about
100 miles south of Calcutta. Sandheads recorded south-
west—20 knots and Saugor Islands northnortheast—3
knots. Sandheads recorded a pressure deficiency of about
8 mbs. Pressures were falling over northwest angle of the
Bay but had commenced rising in the surrounding
areas. At 0830 hrs. I1ST. on the same morning, the
shallow depression was centred close to coast about 50
miles south of Calcutta. By the evening it weakened
and lay as a diffuse low over Gangetic West Bengal and
adjoining areas of Chota Nagpur.

In association with this depression, widespread rain
with locally heavy falls occurred in the coastal districts
of West Bengal and Orissa and in Chota Nagpur on
the 29th and the 30th.

A statement showing the district averages and
noteworthy amounts of rainfall in West Bengal and
Chota Nagpur associated with the depression is given
below. Rainfall figures from Orissa are not available.

On 3oth-Barabazar 7.8”
On  2gth~Jamshedpur
6.1”
On 3oth-Jamshedpur
8.4%

Singhbhum , ¢« 2.2

5. Cyclonic storm in the Bay of Bengal—29¢h Jul
to Sth August 1953.—On the 29th J'uly,g the monsooxz
trough was observed to have extended well into the
central Bay through the north Circars coast and a shal-
low low was noticed over the central and adjoining
north Bay. There was also a strengthening of the mon-
soon in the south Bay, lower Burma and Tennasserim
Victoria Point recording 127 of rain, Car Nicobar 3”
and ,Maya Bandar 2” during the 24 hours ending at
0830 hrs. I.S.T. of 29th. The shallow low persisted over
the central Bay and adjoining north Bay till the 31st
July without any appreciable intensification. On both
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these days, the monsoon continued active over the south
Bay and lower Burma and fairly widespread rain with
locally heavy falls occurred over the Bay Islands, Ten-
nasserimm and Martaban coast; whereas there was a con-
siderable decrease of rainfall over northeast India—
particularly over Assam and adjoining West Bengal and
cast Pakistan. Some significant amounts of rainfall re-
ported on the 30th and 31st are—Tavoy 6” on 30th; Car

Nicobar and Long Island 2” each on 30th. Tavoy 5”
on 3lst ; Port Blair, Table Island and Bassein 2” each
on 3lst.

By the morning of the 1st August, the axis of the
monsoon trough shifted to the north and the monsoon
strengthened over the central Bay and Arakan. The
following observations are significant in this connection.

TABLE 7 ~
o Wind
Station/Ship Position Time of Weather remarks
& obsn. IST
Direction Sieod
(kts.)
5. S. Socotra 15°24'N . . 0506‘ W, 30 Showers in last hour.
87°18’E
Table Island . . . . . o830 SSW 25
Sandheads . . . . . o830 Nw 10 Drizzle
SE 5

Cox's Bazar . . . . . » N 0836ﬂ

Pressures began to fall in and around the Head
Pay. whereas they began to rise over the Martaban and
south Arakan coast. At 0830 hrs. 1.S.T. of the lst, a
depression formed with centre near Lat. 20°N., Long.
8§91 E. The depression moved slowly northwestwards,
deepening at the same time. At 0130 hrs. LS.T. of 2nd,
the pressure departure at Sandheads was of the order of
— | mbs., indicating that it had probably concentrated
into a cyclonic storm of small core with centre at that
hour near Lat. 21°N., Long. 884°E. The following
obscrvations of 2nd are relevant in this connection—

TasLE 8
Wind
Station Time of e Woeather  remarks
obsn. IST  Dirn,  Speed
(kts.)
Sandhcads . 0130 NW 25
Saugor Island 0130 NNE. 20. Raining
Balasore . 0130 NW . 15

By 0215 hrs. I.S.T. wind speed at Saugor Islands in-
creased to 30 knots, the gust speed, being 45 knots. This
also confirms the intensification of the depression into
4 storm,

The cyclonic storm remained practically stationary
till 0530 hrs. I.S.T. of the same day. At that hour,
Sandheads reported northwesterly winds—30 knots and
Calcutta northeasterly—20 knots. There was a concen-
trated fall of pressure in and near the northwest angle
of Bay and a rise of pressure along East Pakistan and
Arakan coasts ; the pressure departure at Sandheads was
--19 mbs. while the departures along the East Pakistan
and Arakan coasts were between—1 to 1 mb. After
0530 hrs. 1.S.T., the cyclonic storm moved slowly west-
northwestwards and at 0830 hrs. L.S.T. it was centred
about 90 miles southsouthwest of Calcutta. -At that time,
Sandheads reported southerly winds 15 knots, Saugor
Island eastnortheast—30 knots and Balasore north—15
knots; Akyab recorded 9” of rain, Sandheads 3” and
Saugor Island and Puri 2” each during the 24 hours

ending at 0830 hrs. of the day. The rainfall over north-

. east India had increased generally and was fairly wide-

spread over the area. The pressure departure at Sand-
hedds was still of the order. of—17 mbs. and the upper

. winds over Gangetic West Bengal, Pakistan and lower

Assam showed a general strengthening with cyclonic

" circulation over the northwest angle of the Bay and
. neighbourhood up -to 10,000 ft. a.s.l. By the evening of
_ the same day, the cyclonic storm was close to coast near

Balasore and showed signs of weakening. At 1130 hrs.
Saugor Island had reported easterly winds—40 knots and
Sandheads southerly-—40 knots, while at 1730 hrs. Sau-
gor Island reported easterly winds—30 knots and Sand-
heads southerly—15 knots. The pressure departure at
the centre of the storm had decreased to about—11 mbs.
at 1730 hrs. IS.T. The storm crossed the Orissa coast to
the south of Balasore during the night, weakened and
lay at 0830 hrs. I.S.T. of 3rd as a deep depression over
Orissa with its centre near Sambalpur. At that time, the
pressure departure at the centre of the depression was of
the order of—12 mbs.; Jharsuguda reported northeas-
terly winds—20 knots, Angul southeast—20 knots,
Gopalpur southwest—30 knots. Widespread moderate
to heavy rain was reported from stations in south and
east Orissa and adjoining West Bengal districts. Angul
recorded 10”7, Chandbali 57, Saugor Island, Titilagarh
and Cuttack 4” each and Balasore and Gopalpur 2”
each. By the evening of the same day, the deep depres-
sion weakened and moving westwards was centred at
1730 hrs. 1.S.T. near Raipur. The depression continued
to move westnorthwestwards causing widespread and
locally heavy rain in north Orissa, Madhya Pradesh and
adjoining areas. It was centred on the morning of 4th
about 80 miles southeast of Jabalpur. Thereafter it
weakened further, moved westwards and was centred
on the morning of Sth over northwest Madhya Pradesh,
about 40 miles northwest of Jabalpur. On the 5th even-
ing, it lay as an extended trough over north Madhya
Bharat and adjoining east Rajasthan. Widespread and
locally heavy nain occurred in south Madhya ‘Pradesh
on 4th, northwest Madhya Pradesh on the 5th and
Madhya Bharat on 6th.

A statement of distrit averages and noteworthy
amounts of rainfall associated with the storm is given
below. Rainfall figures from Orissa are not available.



TABLE 9
averages on
State and District Particularly heavy falls
J v L v A u U T
29th soth 1st gnd ard 4th 5th
West Bengal
24 Parganas 1.2 1.2
Nadia 1.0 1.6 3.4 On 3rd August-Haringhata 6.6”
Jalpaiguri 1.3
Howrah . 1.2
Chota Nagpur
Hazaribagh s 1.0
Manbhum 1.0 .1
Madhya Pradesh
Durg . 3.9 1.0 On 4th Aug.—Ambagarh Chowki 11.9",
Khapri 5.0", Adamabad 7.4", Bhat-
gaon 5.5 Sclod 5.3%, Rajnangaon
7.2%.
Raipur 2.1 3.7 On 4th Aug.—Raipur 5.0", Arang 5.1%
Kurud 6.4, Lakholi 5.7", Rudri 5.17,
Maransilli6.3”,  Ghattasilli g.9”.
Bastar 1.8 4.0 On 4th Aug.—Antagarh 10.0" Bijapur
6.17,  Keskal 5.7”, Narayanpur 6.37,
Kanker 6.6", Bhanupratappur 5.5
5urguja .1 s .
Chanda . 3.0 5.7 2.9 On srd Aug—Mul 5.0%,  Brahmpuri
12.0”,  Armori 7.4", Ahira 6.0%
Dhanora 7.1".
On gth~—Brahmapuri 5.6”, Chimur 6.7%7,
Gadhchiroli 7.6”, Asola 7.5", Ghorajheri
7.9”,  Khairee 8.0”, Kunghari 7.17%,
Nalesar 6.5", Garmuzi 7.3", Sind-
hewahi 7.3".
On_ 5th~--Asola 6.2°, Ghorajheri 7.57,
Khairce 5.9, Nalesar 5.4".
Bhandara 1.0 3.4 4.8 On gth Aug.—Sakoli 5.0”, Paoni 7.2%
Deori  5.357,
On sth- -Bhandara 6.1”, Sakoli 5.3%,
Gondia 5 77, Chandpur 5.3", Bodal-
kasa 5.17, Chorkhamara 6.5°, Paoni
6.0".
Balaghat 1.3 1.8 3.3 On 5th  Aug—Katangi 5.4", Jamunia
. 5.5,
hangabad 1. 1.0 2.2 3.6 On grd Aug.—Makrai 7.2"
Hoshangaba 3 On 4th—Harda 5.7,
On sth-—Hoshangabad 5.4, Seoni 6.77,
Pachmarhi 8.1”.
Nimar . . .o 1.7 3.2
Betul . 4.0 4.1 On 4th Aug.—Chicholi 5. 0", Betul
(obsy.) 5.0".
Chhindwara 1.3 5.0  On sth Aug.—Sausar 5.2", Harrai 7.27,
Tamia 7.3", Amarwara 5.7°, Seoni
6.1, Lakhandon %.:1%, Ari ‘Tank
5.4", Chich 5.1,
N . . 1.8 3.2 On 4th Aug—Umrer 6.8"
agpur On 5th—Nagpur 5.57, Umrer 6.8,
Ramtek 8.0", Khindri 7.2", Deolapar
6.0%, Parseoni 6.3”.
Wardha . 3.5 3.1
Akola 1.0 1.3 .
Amraoti 1.7 2.6 On 1st Aug—Chikalda 11.7"
Buldhana 1.3
Ycotmal . 1.6 1.9
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6. Depression in the Bay of Bengal—9th to 14th
August 1953.—On the 7th, a low pressure wave was
noticed to be moving into the north Bay of Bengal
across Burma. Pressures were falling along the Arakan-
Chittagong and West Bengal coasts. By the next morn-
ing, the axis of the monsoon trough extended into the
head Bay where conditions became unsettled. An upper
air cyclonic circulation extending up to 10,000 ft. a.s.l.
had already developed over the head Bay and adjoining
land areas. Widespread rain occurred in northeast India
with locally heavy falls in and around Chota Nagpur.
Pressures continued to fall in and near the coastal areas
of north Bay and by the morning of 9th, a pressure
deficiency of the order of 2 to 3 mbs. was observed over
the head Bay; simultaneously, a decrease of rainfall
was noticed in Assam and Fastern Pakistan. By the 10th
morning, a depression formed with centre at 0830 hrs.
I.S.T. near Lat. 20°N., Long. 893°E. ; Sandheads report-
ed northnorthwesterly winds—10 knots, Saugor Island
northeast—15 knots and Noakhali southeast—S5 knots
at that hour. The depression moved westwards and was
centred at 0830 hrs. I.S.T. of 11th near Lat. 20°N,,
Long. 884°E. Pressures continued to fall around the
head Bay and a pressure deficiency of about 7 mbs., was
observed at Sandheads on that morning. Sandheads
recorded northeasterly winds—>5 knots, Saugor Island
northnortheast—15 knots, S.S. Makala (20° 30'N., 87°
30°E.) reported northnorthwest—!1 knots at 0530 hrs.
1.S.T. Further south, S.S. City of Khartoum (16° 48'N,,
86° 18'E.) reported westerly winds—45 knots indicating
that the monsoon was vigorous to the south of the
depression. Widespread rain continued in Chota Nag-
pur, West Bengal and coastal areas of Orissa but rain-
fall had practically ceased in Assam and in the inland
districts of West Bengal and Bihar. By 1730 hrs. L.S.T.
of the same day (11th), the depression had moved slightly
west and was centred near Lat. 20°N., Long. 88°E.;
Sandheads recorded easterly winds—15 knots, Saugor
Island eastnortheast—25 knots, Puri northwest—S5 knots,
S.S. Makala (19° 18’N., 88° ¢’E.) westnorthwest 13
knots. The monsoon continued to be vigorous to the
south of the depression as indicated by further observa-
tions of S.S. Khartoum (14° 54’N.. 86° 6’E.) reporting
westerly 38 knots at 1730 hrs. LS. T. of 11th. The depres-
sion remained stationary and intensified further by the
next morning, when Sandheads reported a pressure
deficiency of over 8 mbs. The deficiency at the centre
of the depression might have been of the order of 10
mbs. At 0830 hrs. I.S.T. of 12th, Sandheads recorded
easterly winds 20 knots and Saugor Islands eastnorth-
east—20 knots. S.S. Clandavidson (Lat. 19.1°N., Long.
86.8°E.) reported westerly winds—15 knots at 0530 hrs.
IST. and the same ship (20°N., 87° 5°E.) reported

easterly—15 knots at 1130 hrs. I.S.T. The centre of the

depression at 0830 hrs. I.S.T. was within half a degree
of Lat. 20°N., and long. 874°E. The depression remain-
ed practically stationary till the morning of 13th. Later
it weakened into an elongated trough of low pressure
extending from the Sunderbans to the Orissa coast in the
evening of 13th. Sandheads reported southsoutheasterly

winds—10 knots, Saugor Islands eastnortheast—!15 knots

-and Chandbali northeast—35 knots. The trough persisted
there till the 14th morning and weakening further, pass-
ed inland across the north Orissa coast during the course

of the day. It layas a shaflow low over Orissa, Chota
Nagpur and east Madhya Pradesh on the 15th and be-
came unimportant thereafter. '

. ~ In association with the depression, fairly widespread
rain occurred in Chota Nagpur, Gangetic West Bengal,
Orcilssa and central parts of the country between 13th
and 15th.

Statement of district averages and noteworthy
amounts of rainfall associated with the depression is
given below. Rainfall figures for Orissa are not avail-
able.

TasLe 10
District  Averages on
State and Particularly
District oth 1oth uth 12th 13th 14th hecavy falls
Chota Nagpur
Hazaribagh e e e .. 1.0
Palamau . AN . .. 1.3 ..
Manbhum . e e .. 1.0

7. Land depression—22nd to 24th August 1953.—
On the morning of 22nd, a low pressure wave was
noticed moving from east through Upper Burma and
Eastern Pakistan. Pressures were falling rapidly over
Upper Burma and Eastern Pakistan, while there was
a rise along upper Assam and Lower Burma. Pressure
departures were of the order of—8 mbs. along north
Chittagong coast. There was a strengthening of the
monsoon along Arakan and Chittagong coasts. Sando-
way reported 10” of rain, Bassein and Noakhali 4” each
and Akyab 3” during the 24 hours ending at 0830 hrs.
of 22nd. By the evening of the same day, conditions
became unsettled in the northeast angle of the Bay. A
fall of pressure was observed over deltaic West Bengal
and north Arakan coast and a rise elsewhere in north-
east India and Burma. By the morning of the 23rd, the
unsettled conditions moved westwards and a land depres-
sion formed with centre at 0830 hrs. 1.S.T. about 30
miles southsouthwest of Calcutta. Saugor Island report-
ed westsouthwesterly winds—25 knots, Sandheads west-
southwest—135 knots, Calcutta east—S5 knots and Khulna
southeast—5 knots. There was strengthening of the
monsoon over the north and central Bay of Bengal and
moderate to heavy rain occurred along the West Bengal .
coast. By the evening of the same day, the depression
weakened and moving westnorthwestwards was centred
at 1730 hrs. IST. near Jamshedpur. The pressure
departure at that hour was of the order of—8mbs. near
its centre. Midnapore reported southerly winds—5 knots
and Purulia northeast—35 knots. The heavy rainfall belt
moved westnorthwestwards, Jamshedpur and Chaibasa
reported 4” each, Chandbali, Dhanbad, Purulia and
Gaya 2" each during the period from 0830 hrs. I.S.T. to
1730 hrs. 1.S.T. of 23rd.

- By the morning of the next day, the depression
weakened further and moved away northwestwards as
a loWw pressure wave. During the passage of the low,
widespread and locally heavy rain occurred over Chota
Nagpur and Bihar, A statement of district averages and
noteworthy amounts of rainfall associated with the
depression is given below.

TasLe 11

State and District

District averages on '
Particularly heavy falls

22nd agrd 24th
Bihar
Patna N . 1.5 . :
Gaya 1.0 1.7 40 On 24th—Gaya 5.9", Jahanabad 6.1,
¥ Aral 8.6%, Sherghaﬁl 6.9", Baracha-

it 6.7"




TapLe 11—contd.

District averages on

State and District ) ' Particularly heavy falls
22nd 23rd 24th
Bihar—contd.
Shahabad . . . . . . . . 2.7 1.0 2.3  On 22nd—Arrah 5.0".
On 29rd—-Sikraul 5.0"
On 24t'h—-Ramnaga.r 5.1, Mancharpur
5.0".
Saran . . . . . . . . . . 2.5 2.2 1.4 On 24th—XKatiya 6.0".
Monghyr . . . . . . . . . . 1.3 .. ..
Saharsa . c . . . . . . . 1.4
Chota Nagpur
Hazaribagh . . . . . . . . . I.1 2.1 §.1  On 23rd—Hunterganj 5.4%, Tandwa 5.0%,
Bishnugarh 5.6%, Barakhatu 5.4%, Barka-
gaon 5.0%, Kanar 5.%”,
Ranchi . . . . . . . . . . .. 1.7 2.4 On 24th—Tamar 4.1"
Palamau . . . . . . . . . . 1.0 1.
Manbhum . . . . . . . . . 1.4 .. 2.3  On 24th—Jhaldah 5.4%, Chandil 10.0",
Baghmundi 5.6
Singhbhum . . . . . . . . . .. 1.3 3.5 On 24th—Jamshedpur 6.9%, Manohar-
pur 5.4", Scraikella 6.2".
Uttar Pradesh ‘
Agra . . . . . . . . . . .. .o 1.3
Bareilly . . 2.0 1.0
Shahjahanpur . . . . . . . . . . 3.1
Pilibhit . . . . . . . . . . .. 3.3 1.3  On 23rd—Bisalpur 5.6”.
Farrukhabad . . < . . . . . .. 2.3 .. On 23rd—Kannayj 5.0”.
Etwah . . . . . . . . . . 1.1 .. 2.8
Jalaun . . . . . . . . . . 1.9 .. 1.5
Tehri Garhwal . . . . . . . . . .. .. 1.5
Kanpur . . . . . . . . . . .. 4.2 2.2 On 23rd—Kanpur  (Obsy g 6.3", Kan-
’ pur 7.3%  Bilhanur " 6.5
Fatehpur . . . 7.6 2.6 On 23rd—Khajwa 5.57, Khaga g¢.8".
Allahabad . . . . . . . . . . 4.8 .. On 23rd—Allahabad  6.1”,  Allahabad
(Obsy.) 8.3%, Sirathu 5.8", Manj-
hanpur = 5.1*, Soraon 5.4, Phul-
‘ pur 5.0".
Hamirpur . . . . . . . . . 1.0 ..
Banda . .o . . . . . .. 3.3 .. On 23rd—Baberu 6.9°, Mau 6.9".
Banaras . 2.2 1.3 2.0
Mirzapur . . 1.0 .. ..
Jaunpur . . . . . . . . . . 2.8 3.7 2.3 On 2grd—Machhlishabr 5.8%,
Ghazipur . . . . . . . . . 35 1.5 5.7  On 24th—Ghazipur 5.0%, Zamania 6.0"
Muhammadabad 7.5". ’
Ballia . A . . . . . . . . 6.2 1.1 2.7 On 2and—Rasra g. 5%, Bansdih 5.6%
¢ Sikandarpur 5.0%, , :
Gorakhpur . . . . . . . . . 2.2 1.6 1.0
Deoria 3.8 1.3 1.1
Basti . . . . . . . . . . 1.6 1.3
Azamgarh . . . . . . . . . 6.2 1.6 3.9 OnJ?md.__.Azam arh 5.1”, Deogaon 8.0"
iwanpur 7.2% Muh ”
Ghoat 6.2'7. uhammadabad 8.5
On 23rd—Mahul  6.1¢”.
On 24th—Ghosi 5.0"
Lucknow . . . . . . . . . . 1.3
Rae Bareili . . . . . . . . . .. 3.9 -+ On a2grd—Dalmau 5.1, Saon 5.0°.
Sitapur . . . . 1.7
Hardoi . 3.9 .
Kheri . . . . . . . 3.0 .
Faizabad . . . . . . . . . . el.0 2.1 2.0
Gonda ", . . . . . . . . 1.4 1.1
Sultanpur .. . .. . . 1.4 4.6 1.4 On 23rd—Kadipur 8.0".

Pratapgarh ... .. Ce e 3.6 5.5 1.1 On 23rd~—Kunda g.0".
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. 8. Shallow depression in the Bay of Bengal—6th !
to 9th September 1953.—A shallow low pressure area
developed over the northwest and adjoining west central
Bay in the beginning of September. With the movement
of a low pressure wave from east, this low became accen-
tuated and on the morning of 6th, conditions became
unsettled in the northwest and adjoining west central
Bay. S.S. Clan Maclean (18° 30'N., 89° 30’E.) reported

southerly winds—12 knots at 0530 hrs. I.S.T. and Sand-
heads and Puri reported eastsoutheast—10 knots and

northeast— -5 knots respectively at 0830 hrs. 1L.S.T. By
the morning of 7th, a shallow depression formed in the
northwest angle of the Bay centred at 0830 hrs. I.S.T.
near Lat. 20°N, Long. 87}°E. The following observa-
tions are significant in this connection.

TasLe 12
' Wind
Name of ship/station Position Hour of Remarks
obs. IST  Directim Speed

S. S. Maharaja 18° 12'N 0530 SSw 16 kts. Rain.

89° 18’E

19° 18'N
S. S. Shinwamaru 0530 S 15 kts, Rain within sight.

89° 54'E
Sandheads - 0830 ESE 20 ks,
Chandbali ! - 0830 N 5 kts,
Puri o830 NNW 20 kts.

The shallow depression moved northwestwards as
it weakened and passing inland, lay as a diffuse ‘low’
over coastal West Bengal and neighbourhood on the 8th
morning. It became unimportant thereafter. Under the
influence of the depression, there was fairly widespread

TABLE

rain with locally heavy falls in Gangetic West Bengal,
Orissa, and Bihar on the 7th, 8th and 9th.

Statement of district averages and noteworthy
amounts of rainfall associated with the depression is
given below. Figures from Orissa are not available.

13

District averages on
Particularly heavy falls

? State and district

6th

7th 8th oth

West Bengal
24-Parganas .
Nadia
Murshidabad
West Dinajpur
Jalpaiguri
Darjeeling
Malda
Cooch Behar
Howrah

Bihar
Gaya
Saran .
Darbhanga .
Purnea .
Santhal Parganas .

Ranchi

1.1
3.8 On gth—Haringhata 6.8"

1.2
2.4
2.1
6.2
I.1
1.1

On 8th—Kaldini 7.9"

On gth—Gazole 10.5%

1.2
1.5

On 7th—Amjara 47.5", Kundahi
5-5"
On gth—Itki 6.0".

1

9. Deep depression in the Bay of Bengal—23rd to
29th September 1953.—With the movement of a low
pressure wave from the east, conditions became un-
settled in the east central and adjoining north Bay on
the 21st. Simultaneously the monsoon strengthened over
the southeast and adjoining east central Bay. Wide-
spread and locally heavy rain occurred in the Bay Is- |
lands and along the Burma coast, Table Island, Maya |

Bandar and Port Blair recording 2” each, Tavoy 9” and
Akyab 8”. The unsettled conditions persisted on the
22nd and by the morning of 23rd, a depression formed
with centre near Lat. 16°N., Long. 91°E. at 0830 hrs.
L.S.T. The following observations of 23rd are significant
in this connection. »

TasLE 14
Position Wind
* Name of station/ship Hour of S Weather
Lat.°N  Long. °E  obsn. IST Direction Speed
(knots)
S. S. Bharat Mitra 18.6 * 86.9 0530 NNE 5 ) N
S. 8. Jaladuta 14.0 85.6 o530 W 15 Occasional rain squalls.
S.S. Yoma 13.4 92.1 o530  WSW 15 Rain showers.
Table Island .. o8go SW 20




The upper winds at Port Blair at lower levels had-
backed from west to southwest, while those along the
Chittagong-Arakan coasts backed from southwest to
southeast and then to east. A large fall of pressure was
observed around the central Bay, the pressure departure
being about—3 mbs. along the Martaban coast and in
the Andaman Islands.

The depression remained practically stationary ‘till
the evening of 23rd. Thereafter it deepened and moved
westnorthwest. The deepening of the depression will be

Co

evident from the fact that S. S. Jaladuta (Lat. 144°N,,
Long. 86.7°E.) reported winds of—30 knots from west-
southwest and squally weather at 2330 hrs. I.S.T. The
deep depression was centred at 0830 hrs. I.S.T. of 24th
within half a degree of Lat. 164°N and Long. 894°E.
The pressure deficiency at the centre of the depression
was estimated to be of the order of 10 mbs.

The following observations recorded by ships on
the 24th will be of interest.

TABLE 15

Position

Wind

Name of theship

Lat. °N  Long. °E Hours of Dirn. Speed (knots) Weather

. obsn. IST
S. S. Bharat Mitra . . . . . . . 15.0 85.4 o530 N 5
S. S. Jaladuta . . . . . . . . 14.2 87.2 o530 WSW 27 Drizzling.
S. S. Choysang . . . . . . . 20.0 89.4 o530 E 15 Raining,
S. S. Jaladuta . . . . . . . . 14.1 87.1 1130 WSW 30 Squally weather.
S. S. Jalaratna . . . . . . . 19.3 86.5 1130 NE 15

Taking a mnorthnorthwesterly course, the deep
depression moved into the north Bay and was centred at
0830 hrs. I.S.T. of 25th near Lat. 184°N. and Long.
88°E. Pressure deficiency at the centre was estimated to
be about 12 mbs. There was an appreciable rise of
barometric pressure over Burma and the Bay Islands and
a fall along West Bengal—Orissa coast. The deep dep-
ression moved northwards and was centred at 0830 hrs.
I.S.T. of 26th about 30 miles to the southwest of Sand-
heads, the pressure deficiency at Sandheads being about
13 mbs. Under the influence of the deep depression,
fairly widespread rain and gales occurred in the coastal
districts of West Bengal and Orissa; Chandbali and
Balasore reported 3” each on the 26th.

The deep depression continued to move in a north-
erly direction and crossed the coast during the night
between Balasore and Saugor Island. It weakened there-
after and travelled northwestwards as a depression dur-
ing the next two days. On the morning of 27th, it was
centred near Chaibasa and on the next morning near
Allahabad. On the 29th, it weakened into a trough of
low pressure over the east Uttar Pradesh and subse-
quently became unimportant.

A statement giving the district averages and note-
worthy amounts of rainfall associated with the depres-
sion is given below. Rainfall figures from Orissa are
not available.

TaBLE 16

District averages on
Particularly heavy

State and district

23 24 25 26 27 falls
West Bengal
24-Parganas . .. . .e 1.2 1.5
Nadia 3.8 On 27th—Harin-
ghata 6.0".
Jalpaiguri . .. . - .. 1.1
Darjeeling . 2.2 .. . 1.5 1.3 On 26th’—-Kur-
seong 5.7".
Cooch Behar . .. . .. . 1.1
Burdwan e e o .. . 1.4

213 D.D.G. obs. Poona/57 .

.//

TABLE 16—contd.

District averages on
State and district

Particularly héavy
23 24 25 26 27 falls

West Bengal—contd.

Birbhum [N . .. . 1.1
Bankura P .. . 1.9 1.0 On 26th—Vishnu-
ur 5.0%
aranga 5.1°.
Hoogly . Ce .. .. 1.9 1.2
Bihar
Patna . . .o . .. «« On 25th~Bakh.
tiarpur 5.0".
Saharsa o e .o . . 1.4
Santhal  Par-
ganas . © e .o . .o 1.1
Chota Nagpur
Hazaribagh . .. .. . .o 2.0 On  26th—Peter-
bar s§.1%
On 27th—Gola
5.9"%
Ranchi . A .. . 1.4 2.4 On 26th—Palandu
5.9".
On 27th—Ranchi
5.2,
Palamau . .. v .. 1.8
Manbhum . ., . . .o 2.1 On  26th—Jaipur
5.17%
On a7yth—Jhdldah
5.3%, Chandil
5-3" '
Singhbhum . ., . . . 3.3 On 27th—Chaiba~
a (:1 . 17, Seraikela
5.9%

10. Depression in the Bay of Bengal—21st to 23rd
October 1953.—With the arrival of a low pressure wave
from the east across the Tennasserim coast, a shallow
low pressure area formed over the south Andamen Sea

- on the 18th morning, when Victoria Point recorded

14” of rain. The low shifted slowly westwards, as it
accentuated. On the morning of 19th, the associated
upper air cyclonic circulation was extending up to 10,000
ft. a.sl. Simultaneously a feeble: incursion of fresh equa-

_ torial maritime air took place into the southwest Bay ;-
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S.S. Orange (Lat. 5.9°N., and Long. 89.0°E.) reported
southerly wind—10 knots and showery weather at 2330
hrs. LS. T. of 19th.

The low pressure area became well-marked on 20th
morning. At 0830 hrs. 1.S.T. Nancowrie reported south-
southeasterly winds—35 knots, Car Nicobar southeast—

5 knots, Port Blair east—3 knots, Cuddalore northnorth-
west—5 knots and Baticolla northwest—5 knots. S.S.
Mapia (Lat. 14° 18'N., Long. 83° 06’E.) reported north-
easterly winds—13 knots at 0630 hrs. I.S.T. On the
evening of 20th, the low pressure area deepened further
and had moved into the southwest Bay, as the following
observations indicate. :

TABLE 17

Position Wind

Name of ship/station Hour of Remarks
Lat.°N  Long. °E o¢bsn. IST Dirn. Speed (kngts)
8. S. Maharaja . . . . . . . 11 ob 87 o6 1730 SE 15
S. S. Lichfield . . . . . . . . 11 48 84 42 1730 E 15
S. 8. Jalaratna 13 24 84 12 1730 R 5 Drizzle during preceding hour.
S. S. Jalapratap o8 42 82 oo 1730 N 4 Showers of rain during preced-
ing hour.

Trincomalee 1730 NNW 15

By 0830 hrs. 1.S.T. of the 21st, a depression formed
in the southwest Bay with centre near Lat. 113°N., and

Long. 83°E. The following observations of 21st are
significant in this connection.

TasLE 18
Position Wind
Name of ship/station Hours. of Remarks
Lat. °N Long. °E obsn. IST  Dim. Speed.
(knots)
S. 8. Rajula 08 24 88 12 0530 SSW 20
S. S. Maharaja . . . . . o« II 48 84 48 o530 SE 15 Moderate intermittent  rain.
S. 8. Jalaratna B . . o e . « Xl 54 83 42 o530 SE 6 Drizzle during preceding hour.
Madras . . e . . . .e N o830 N 10
Nagapattinam . o830 NW ‘ 5
Widespread and locally heavy rain had commenced | thereafter. Statement of district averages and noteworthy
along the Coromandel coast and in Ceylon. Ongole amounts of rainfall associated with the depression is

reported 3”, Madras 4” and Cuddalore and Pamban 5”7
each on the 21st morning. The depression moved north-
west and at 1730 hrs. I.S.T. was centred near Lat.
J3°N. and Long. 82°E. S§.S. Maharaja (12° 36'N., 82°
30’E) reported southsouthwesterly winds—18 knots.
Pressures were falling rather rapidly over the north Coro-
mandel coast and Nellore reported a pressures deficiency
of 5 mbs., while over the Circars coast pressures were
still above normal. The depression continued to move

northwest as it weakened and lay close to coast near.

Nellore at 0830 hrs. I.S.T. on 22nd morning. Heavy
to very heavy rain had occurred on the south Circars
and north Coromandel coast. Kakinada reporting 8”,
Masulipatam and Ongole 7” each, Nellore 6” and Mad-
ras 3” during the 24 hours ending at 0830 hrs. I.S.T. of
22nd. The maximum pressure deficiency was still observ-
ed at Nellore and was of the order of 4 mbs. The
_ depression thereafter weakened further and on the 23rd
morning lay as a diffuse low over Tamilnad and adjoin-
ing areas. Moving westwards slowly across the south
Peninsula during the course of the next two days, it lay
over the east central Arabian Sea on the 25th and per-
sisted there till the end of the month and filled up

given below.
TasLe 19

“
District averages on

State and  district 21 22 23  Particularly heavy falls
Coastal Andhra

Visakhapatnam 2.1 On23rd—Polavaram 5.0".

East Godavari 2.5 1.0 On 22nd——Pcddapuram
5.9", Kakinda 7.6,
Coringa 5. o s Sakkine-
tipalli 6.3" 5, Yerrapo-
tavaram 7.2%

West Godavari 3.0 1.0 On 22nd—-Palacole 5.5°,
Lakshmipalem 5.3"

Krishna 32 .. On 22nd—-Bandar 7.2%,
Pandraka 67 1", Mangi-
nipudi 5. Nxmma~

gedda Lock’ 5. 3 Puli-
gedda I.B 5.9%, Kodur
. 6.2" i Kothapalem
I B 5.0", Tidal Lock
8.6”, Akkumarru 6.0"
Kamalapuram 5 2",




TABLE 19—contd.

District averages on
Particularly heavy falls

State and district
21 22 23

Coastal Andhra—contd .
Guntur . R, 2.6 On 22nd—Ongole 7.1
Kanuparthi 5.3".
Nellore . . . 2.7 5.0 On 21st—Iskapalli 8.g",
on 22nd—Udayagiri
5.7, Pakala 6.1”, Kan-
dukur 5.9% Nellore
6.3”, Krishnapatham
6.2%, Gudur 7.17%,
Rapur 5.2%, Venkat-
giri 9.7", Tada 5.4".
Tamilnad
Madras . . . 38 2.0
Chingleput . . 2.9 2.1 On 21st—Pisattur 7.1,
Chittoor . . L2 2.6 On 21st—Pakala  6.57,
Kupam 6.1%,
On 22nd  Tiruttani
8.3", - Puttur 6.5",
Kalahasti 7.4".
North Arcot . e 1.2 .
South Arcot .. R
Travancore-Cochin '
Kottayam division . 1.9 1.1 On 21st—Santapara 6.0”.
Quilon division . 1.3 1.3 1.8

Trivandrum division 1.3 1.1
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11. Depression in the Bay of Bengal—1st to 10th
November 1953.—Conditions became unsettled in the
southeast Bay and adjoining Andaman Sea on the morn-
ing of 1st November. Pressures were falling in the Bay
Islands but were rising on the Burma coast as well as
on the east coast of India. Fairly widespread rain had
occurred in the Bay Islands. S.S. Jalakendra (Lat. 15°.0°
N., Long. 87° 12’E.) reported northnortheasterly winds
~—-16 knots, while S.S. Nikania (Lat. 8° 42’N., Long.

" 85°30’E) and S.S. Rajula (Lat. 8° 18'N., Long. 87°

36’E.) both reported northwest—13 knots at 0530 hrs.
In the afternoon of the same day, pressures were falling
over the Tennasserim coast as well as the Bay Islands.
By the second evening, pressure began to rise further on
the north Tennasserim, Deltaic Burma and the northern
parts of the Bay Islands, while pressures continued to
fall on the southern parts of the Bay Islands. On the
3rd morning, the wunsettled conditions became well-
marked and a depression was forming in the southcast
Bay with central region near Lat. 11°N. and Long.
92°E. At 0530 hrs. L.S.T. S.S. Nikania (Lat. 13°N. and
Long. 91° 30’E:) reported eastsoutheasterly winds 5
knots and S.S. Gujrat (10°N. and 87° 18’E.) reported
northwest—10 knots and continuous drizzle. At 0830
hrs. I.S.T. Port Blair reported eastsoutheasterly winds—
5 knots and continuous rain. By the 4th morning, a
depression had formed and was centred at 0830 hrs.
I.S.T. near Lat. 111°N. and Long. 914°E. S.S. Islamia
(14° 18’N., 87° 06’E.) and S.S. Worcestershire (10° 48’
N., 88° 18’E.) reported north—13 knots and westnorth-

Cochin division 2.0 1.2 west—18 knots respectively at 0530 hrs. I.S.T. and Port
Malabar . . .13 Blair reported eastsoutheast—5 knots at 0830 hrs.
Nilgitis « . .+ 12 ee IS.T.; S.S. Burma Saphire (12°36'N., and 89°E.)
) reported northnortheast—14 knots at 0930 hrs. I.S.T.
Coorg . . . L. The pressure deficiency at the centre of the depression
Rayalaseema was estimated to be 6 mbs. The depression moved in a
Cuddapah . . 3.4 On 22nd—Badvel 6.17, northwesterly direction and at 1730 hrs. I.S.T. of the
Chitval 5.4". same date was centred near Lat. 124°N., Long. 91°E.
Kurnool . . N The following observations are significant in this con-
nection.
TasrLe 20
Name of ship/station Position Hours of Wind
obsn, IST ————v Remarks
Lat. °N Long. °E Dirn. Speed
(knots)

Port Blair . . . . . . . - - 1730 S 10

Maya Bandar. . . . . . - - 1730 SSE ;5

Table Island . .. . . . . - 1730 SE 15

8. S. Islami . . . 16 18 88 12 1730 NNE 18

8.S. Steel Scientist . . . ¢ e . 6 oo 86 30 1730 N 2

S. S. Burmah Saphire . . .. . 13 34 87 57 1730 N 15 Continuous rain,

At 0830 hrs. 1.S.T. on the 5th, the depression was
centred near Lat. 13°N., Long. 90°E. when S.S. Clan
Mackendrick (14° 54N., 87° 24E.) reported northerl;o'
winds 18 knots; S.S. Burmah Saphire (15°04'N., 86
18E.) reported north—20 knots and S.S. Worcestershire
(7°36'N., 83°36’E.) westnorthwest—15 knots at 0530
hrs. 1.S.T. The depression continued to move in a north-
westerly direction and at 0830 hrs. 1.S.T. on the 6th was
centred near Lat. 14°N., Long. 89°E. S.S. Jalaveera

(16°42'N., 84°06’E.) reported northnortheasterly winds
—22 knots and S.S. Jalapratap (14°18’N., 85°30’E.)
northerly—15 knots at 0530 hrs. 1.S.T. Moving north-
west it deepened, the negative préssure departure along
the Circars coast béing of the order of 6 mbs. on the
7th morning. At 0830 hrs. I.S.T. it was centred near

Lat. 15°N., Long. 87°E. as the following observations

indicate. ‘
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TasLe 21

Name of ship Position Hours of Wind

-~ obsn. IST ——mre Remarks

Lat.°N Long.°E Directionn  Speed

s (knots)

S. S. Maharaja . 14 18 91 12 0530 S 18
S. S. Jalapratap 16 36 86 30 o530 ENE 20 Shower within last hour.
S. S. Jalaveera . 18 12 85 36 0530 NE 24 Rain within last hour.
S. S. Nurani 18 42 85 o6 0530 NE 24
S. S. Urbino 12 05 84 20 0’700 w 25 Overcast. Heavy rain swell north-

erly becoming confused.

The deep depression continued to move northwest
and at 0530 hrs. on 8th was centred near Lat. 16°N.,

Long. 86°E. The following observations of the 8th are
relevant in this connection.

TaBLE 22
Name of ship Position Hours of Wind Remarks
obsn. IST
Lat. °N. Long. °E Direction Speed
(knots)
S. S. Maharaja . 18 18 8g 30 0530 SE 14
S. S. Burmah Saphire . 18 35 85 53 0830 NE 25
S.S . Wairata 13 54 85 18 0530 w 13

The estimated pressure deficiency at the centre of
the depression was about 10 mbs. By 1730 hrs. on the
same date, the deep depression weakened and was cen-
tred near Lat. 17°N,, Long. 854°E. At that hour, S.S.
Burmah Saphire (19°18’N. and 86°20’E.) reported eas-
terly winds—20 knots and S.S. Jalaratna (13°30'N,
85°36’E.) reported westsouthwest—13 knots with
moderate intermittent drizzle. By the next morning (9th)
it weakened further and lay as a shallow depression
near Lat. 18°N. and Long. 85°E. Pressures began to
rise at most places along the east coast and the pressure
deficiency at the centre of the depression was estimated
to be about 6 mbs. At 0830 hrs. I.S.T. of that morning,
Visakhapatnam reported northerly winds—15 knots,
Gopalpur northnortheast—13 knots and S.S. Karmala

(Lat. 18.6°N. and Long. 86.0°E.) southsoutheasterly-—
13 knots. Locally heavy rain occurred on the Circars
and south Orissa coasts, Gopalpur recording 4” and
Puri 77 during 24 hours ending at 0830 hrs. I.S.T. of
9th. On the morning of 10th, it lay close to the Circars
coast as a low pressure area and subsequently became
unimportant. Under the influence of the depression,
fairly widespread rain with locally heavy falls occurred
along Bengal—Orissa coast during the period 8th to
11th, in coastal Andhradesa on 10th and in Chota Nag-
puron [lth, A statement of district averages and parti-
cularly heavy amounts of rainfall associated with the.
depression is given below. The rainfall figures for
Orissa are not available.

TasLE 23

State and district

District averages on Particularly heavy falls

4

5 6 7

West Bengal
Bankura .

Chota Nagpur
Manbhum

On 1oth—Purulia 10.2.

12. Deep depression in the Bay of Bengal—22nd to
'27th November 1953.—An easterly wave moved into the
south Andaman Sea on the 17th November as indicated
by the backing of upper winds at Port Blair from east-
northeast to northnortheast and fall of pressure in south
Bay Islands and on the Tennasserim coast.

A low pressure area formed over the south Anda-
man Sea by the 18th morning, wheh Car Nicobar
recorded 3” of rain between 0830 hrs. to 1730 hrs. I.8.T.

The low pressure area slowly moved westwards becom-
ing accentuated at the same time. On 20th widespread
and locally very heavy rain fell in the Bay Islands, Long
Island recording 5”. By the 22nd a well-marked trough
of low pressure was seen over the southeast Bay of
Bengal, with an upper air citculation extending at:least
up to 10,000 ft. a:s.]. ‘By the same evening, it concentrated
into a depression with its centre near Ldt. 103°N. and
Long. 92°E., the pressure deficiency at the centre of the
" depression being about 4 mbs. - T S
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The following observations of 22nd are significant | in this conpection.

TaBLE 24
Station Hour of Wind
obsn. IST Weather

Direction Speed (Knots)

Port Blair . . . . . . . . o830 E 15 Gusty Slight continuous rain.
Car Nicobar . . . . . . . . 0830 Wwsw Io Showers.
Maya Bandar . . . . . . . . 0830 NE 20 Heavy continuous rain.
Port Blair . . . . . R . . 1730 E 20 gusty Slight continuous rain.
Moving in a westerly direction it was centred near Continuing to move west the depression became deep

Lat. 104°N. and Long. 89°E. at 0830 hrs. I.S.T. of 23rd, and at 0830 hrs. 1.S.T. of the 24th was centred near
when Port Blair winds had veered to southeasterly—S3 Lat. 104°N. and Long. 864°E. The following observa-

knots and slight continuous rain was persisting there. tions are significant in this connection.
TaBLE 25
Name of the ship Position Hour of Wind Weather
obsn. IST
Lat. °N Long. °E Direction Speed
: " (Knots)
S. S. Jalamayur . . . . . . . 12.0 84.0 0530 NNE 25 Shower inlast hour,
S. 8. Yohikok Maru . . . C . . 13.6 r 87.5 1130 E 20
S.S. City of Durham. . . . . . . 13.9 84.9 1130 . NE 25
S. S. Austuries . . . . . . . 06.0 85.6 0530 w 10
S. S. Jalmayur . . . . . . . 10.6 83.2 1730 N 23 Moderate intermittent rain ‘and
’ heavy swell. '
S. S. Bharat Vijaya . . . . . . . 11.35 84.40 0630 N 6
. B.F.
The estimated deficiency of pressure at the centre Nagapattinam reported northeasterly winds—15 knots,

Pamban—northwest—20 knots and §.5. Umaria (Lat.

. i 9°36’'N. and Long. 81°24’E.) reported south—12 knots.
The deep depression continued to_move westward By the same evening, the depression weakened further *

and was centred near Lat. 103°N. and Long. 824°E. at into a low pressure area which slowly moved away west-

0830 hrs. [.S.T. on the 25th. S.S. Jalayamuna (Lat. 10° wards.

S2N. and Long. 82°45E.) reported eastsoutheast—25

knots at 1130 hrs. I.S.T. while S.S. Jagrani (Lat. 9.7°N.

of the depression was about 8 mbs.

and Long. 83.5°E.) reported west—S8 knots at 1030 hrs. In association with the depression, fairly widespread
I.S.T. During the course of the day, it weakened and rain occurred in Tamilnad and Travancore-Cochin bet-
taking a westsouthwesterly course towards the Palk ween the 26th and 29th. The following table gives the
strait, was centred about 60 miles to the south of Naga- district averages and noteworthy amounts of rainfall

pattinam at 0830 hrs. I.S.T. of the 26th. At that time, associated with the depression.

TABLE 26

Dist. averages on

State and district 5 Particularly heavy falls.
2

22 23 24 25 27
Tamilnad
Madras . R . . . . . . . . R e . v 2.4' 1.1
Chingleput . . . . . . . . . . . .. . . 1.6 .. 26th —Covelong 4.1"
South Arcot . - . . . . . . . . N . . . .. .. 2yth —Srimushnam 5.0"
Tirunelveli . . 1.5 a27th ~Ar;ag: 4.5",  Kayattar -
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II. ACCOUNT OF WESTERN DISTURBANCES
: DURING 1953.

The western disturbances and their secondaries
which moved across north India during January were
generally active and caused an excess of precipitation
over the country outside the Peninsula. Those in Febru-
ary, March and ‘April were generally feeble and their

activity was confined to the extreme north of the coun-
try. Some of the western disturbances and their secon-
daries during the month of May and June caused local
dust-storms or dry thunderstorms over the plains of north
India. A listof 63 western disturbances classified accord-
ing to the nature of precipitation caused by them is given
in the table below. A detailed account of one active
western disturbance in January 1953 is also added.

TaBLE 27

Number of Western disturbances

Nature of precipitation Jan. Feb. Mar.  Apr. May  June July  Auwg. Sept.  Oct. Nov.  Dec.
Widespread . . . . . 6 X 1 1
Local . . . . . . 2 X 1 2 !
Little or no rain- . . . ) . 1 6 5 4 2 4 3 5 2

TorAL . 9 8 6 10 4 2 . 5 3 7 4

Western disturbance during the 13th to 17th
January 1953.—A western disturbance appeared over
north Baluchistan on the 13th January and moved into
northwest Rajasthan and the Punjab (P) on the 14th.
Taking a northeasterly course it moved away across the
Punjab hills by the 16th. A secondary low appeared
over north Madhya Bharat and neighbourhood on the
15th. It moved eastnortheastwards across southeast
Uttar Pradesh, Chota Nagpur, Bihar and Sub-Himalayan
West Bengal and then broke up against the eastern
Himalayas by the 17th. In association with the western
disturbance and its secondary, widespread thunder-rain
occurred in Uttar Pradesh and the Punjab(l) on the 15th
and over the belt extending from the Punjab(I) to Gan-
getic West Bengal and Assam on the 16th. Widespread
thunder-rain continued in northeast India on the 17th

also. Some of the noteworthy amounts of rainfall record-
ed on 16th morning were—Ambala 4”, Nainital 3” and
Dharamshala, Bahraich, Gonda, Naya Dumka, Luck-
now, Najibabad and New Delhi 2”7 each. There was
widespread and heavy snowfall over the Punjab-Kumaon
hills on the 15th and 16th causing disruption of com-
munication in Simla and other hill stations. In some
localities, snowfalls occurring continuously for nearly 72
hours were reported to have caused serious dislocation of
normal life. Some of the thunder-storms in east Uttar
Pradesh were accompanied by hail and were reported to
have caused damage to crops.

In the wake of the western disturbance, cold air
swept in and a large drop (6 to 10°F.) in the night tem-
perature took place over north India between the 16th
and the 18th.



II. LOCAL STORMS 1953
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Of the local storms reported in the newspapers, the following are noteworthy :—

Place

Date

Time

Classification of storm ILoss of

human
life

Remarks

———

2

3

4

10

12

13

14

15

16

17

18

19

Kurseong .

Muzzaffarpur
Monghyr
Purnea
Patna

Agartala . .

*

Cooch Behar

Gaubhati. .

Karimganj . .

Siliguri .

Darbhanga . .

Gorakhpur, Deoria and Basti

dists
Dibrugarh
Urunabund (Assam)

Gauhati

Domohani (Assarn)

Jalpaiguri

Karimganj . .

Mayanguri(Assam)

Silchar . .
Banaras . .

Allahabad . .

Parts of the
districts

21st Jan,

2grd Jan,

13th Mar.

13th Mar.

13th Mar.

13th Mar.

13th Mar.

14th Mar.

14th Mar.

1gth Mar.

22nd Mar.

25th Mar.

7th Apr.

7th Apr.

7th Apr.

vth Apr.

10th Apr.
18th Apr.

19th Apr.

Morning Hail storm

Severe hail strom

Night Nor’* wester

Nor’ wester

Night

Evening Severe strom

Nigh Nor'wester

Sever storm.

Evening

Severe  hail storm

16

e Afternoon Severe thunder storm 2

Storm
Storm

Night Severe  hail storm

Severe cyclone accom-
panied by rain and
hail.

Evening Do.

Night Hail strom

Severe cyclone accom-
panied by rain
and hail.

Cyclonic gale and

Night !
rain.

.o Dust storm

Dust storm followed
by hailstorm.

Afternoon

Small particles of hail stones rained for
over half an hour.

Hail storm caused considerable damage to
standing crops.

Orinent Airways Convair with 11 passengers
and a crew of 5crashed on top of a peak
about 30 miles south of Kailashahar and
25 miles east of Agartala, when caught
in Nor' wester gales,

Severe gales hit Cooch Behar and 200 were
injured. Wind speed 60 m.p.h.

Storm uprooted trees and blew off roofs of
many houses. Electric supply was cut
off. Caused heavy damage to communi-
cations of the State.

Gales hit between g P.M. and midnight,
wind speed reaching 60 m.p.h. About
500 houses were flattened and 2500
people rendered homeless. 50 were in-
jured by flying roofs. Telegraph poles
and trees were knocked down.

Caused heavy damages to 50 houses. A
loose loaded wagon was driven by the
strong wind to a point 4 miles off Siliguri
and collided with a passenger train.
The engine derailed resulting in serious
injuries to the driver and fireman,

Severest hailstorm in 15 years, followed
by rain. Rabi, Mango and Lichi crops
were badly damaged. Many big trees
were uprooted and roof$ of thatched
houses blown away as a result of which
several persons were injured.

Two villagers were killed and cattle injured
as a result of lightening stroke. nsider-
able damage was also caused to crops.

A number of trees were uprooted and tele~
graph and telephone services affected.

6 persons were killed in Urunabund Tea
Estate, under the debris of a house.

Caused extensive damage to standing crops.
Paddy crop ready to be harvested and
huge quantity of budding green tea leaves
were affected.

Caused heavy damage to houses.

25 injured of whom 4 died as a result of
roof collapse. Telephone and electric
supply dislocated and damage of over
Rs. one lakh was caused. Velocity of the
storm was 80 m.p.h. Some of the hailstones
measured 5 in. diameter.

Many houses and Govt. buildings were
damaged,

Caused heavy damage to houses.

Electric supply was dislocated. Several
people were injured.

A portion of masonry from the top of a house
ell killing 2 man.

Uprooted trees and caused dislocation of
electric and telephone communications,
Storm raged at 62 mph.; blew off
part of the roof of the Flying Control
and tin sheds from some houses. )
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Place Date Time Classification of storm  Loss of Remarks
human
life

20 Calcutta 27th Apr. Evening Thunder squall Maximum wind speed at Alipore was 45
m.p.h. while at Dum Dum area it was
82 m.p.h. Tramway traffic was suspended
for a while . Rooms of some katcha
structures were blown away. Air services
were also affected. .

21 Telinipara (West Bengal) 27th Apr. Afternoon Hail stormand high Trees were uprooted and traffic affected.

winds.
22 Calcutta . 2gth Apr. Evening Nor’wester. Several people injured when trees were
uprooted and huts damaged or blown
away. Wind speed was 55 m.p.h.
23 Kalna (Burdwan) 2gth Apr. Evening Strong gale accom- 2 Trees fell and roofs of many huts were bloWn
panied by heavy off and fishing boats capsized.
rain. .

24 Calcutta . and May Evening Thunder squall ac- Wind speed reached 47 m.p. h. at Alipore
companied by and 62 m.p.h. at Dum Dum. Tram
showers, services were affected. v

25 Jamshedpur 4th May Evening Gale  accompanied go m.p.h. gale demolished 50 refugee hut-
by slightrain. ments and dislocated telephone and tele-

graph communications.

26 Balasore 5th May Afternoon Storm A portion of a house was demolished injuring
one person.

27 Calcutta ) 6th May Evening Thunder squall Wind velocity touched 70 ra.p.h. Air Services
were affected.

28 Vijayawada . 7th May Afternoan Severe storm. Several thatched huts were wrecked and
train services, electric supply and tele-
communications disrupted. The 60 m.p.h.
galesnapped electric cables.

29 Calcutta gth May Evening Nor’wester 1 Wind speed was 40 miles at Alipore and
86 miles at Dum Dum. Trees were up-
rooted and rail and road traffic was
affected. Tin roofs were blown off and
12 were injured.

30 Delhi 11th May Through-out Duststorns. . Road and air traffic was affected.

the day.

31 Dharampur 14th May Evening Storm. 1 Ahutcollapsed.

32 Hoogly 14th May Evening Storm. 1 Ahut collapsed.

33 Hemari (Burdwan) . 14th May Night. Violent storm. 6 Six persons were killed and a dozen were
injured as a result of collapse of houses
and falling trees during a violent storm
which swept over a number of villages
under Memapuri Police station.

34 Pandua . 14th May Evening Severe storm 1 Trees fell and houses were damaged. One
woman was killed by the fall of a big tree.
Many were injured.

35 Calcutta 17th May Afternoon Storm . Some buildings and huts were damaged
and trees uprooted during the storm that
hit North Calcutta, as a result of which
5 were injured.

36 Delhi . . 17th May Morning Severe duststorm. Incoming am:l outgoing air services were
affected. Wind speed 44 m.p.h. Visibility
was reduced to 400 yds.

37 Dinhata (Cooch Behar) 17th May Evening Gale . Many tin sheds were blown away and trees
were uprooted. About 12 persons were
injured.

38 Calcutta . 2nd June Afternoon Thunder squall. 4 The squall sank a steam launch in Hooghly
as a result of which 3 men were drowned.
One boy was killed by a falling tin and
nine were injured. Wind speed was 64
m.p.h.

39 Bombay . Dusk Severe thunderstorm. .o Road and sea transport was disorganised,
Nearly 14" of rain was recorded in 2 hours.

17th Oct.

Wind speed was 48 m.p.h.
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IV. WINDS OF FORCE NINE OR MORE IN INDIAN SEAS.

Excluding dates of storms and depressions, a des- | nine or more were recorded on ships in the Indian Seas
cription of which has been given above, winds of force | during the year 1953 on the following occasions.

Approximate position

Month and date Name of ship Latitude °N Longitude °E
21st July . . . . . . . S.S. Singkep . . . . . . . . . -y ' 58:6
2znd July . . . . . . §. 8. Edinbourgh . . . . . . . . . 167 551
8th August . . . . . . Modjokerto . . . . . . . . . . 1247 54°6
11th August . . . . . . 8. 8. Clan Bordie . . . . . . . . . 12.4 57.6
rrth August . . . . . 5.8. Clan Bordie . . . . . . . . . 12-8 56+6

3—I13 D.D.G. obs, Poona/57



PUBLICATIONS OF THE .INDIA METEOROLOGICAL
DEPARTMENT

(Gomplete list, up to Fuly 1957, including those Publications which are now out of print.)

Notes :—

1. ALL THE PRICED PUBLICATIONS EXCEPTING THE DAILY, WEEKLY AND MONTHLY WEATHER REPORTS, AND THOSE
i’II‘II:\‘iII\E/IgS ‘ggg?gARE ‘OUT OF PRINT’, ARE AVAILABLE FOR SALE WITH THE MANAGER OF PUBLICATIONS, CIVIL

2. INDIAN DAILY WEATHER REPORT, WEEKLY WEATHER REPORT, AND MONTHLY WEATHER REPORT ARE AVAIL-
ABLE FOR SALE IN THE OFFICE OF THE DEPUTY DIRECTOR GENERAL OF OBSERVATORIES (FORECASTING),
METEOR OLOGICAL OFFICE, POONA-5.

3. DAILY REGIONAL WEATHER REPORTS FOR CALCUTTA, NEW DELHI, NAGPUR, BOMBAY AND MADRAS ARE AVAIL-
ABLE FOR SALE AT THE RESPECTIVE REGIONAL METEOROLOGICAL CENTRES.

1. GENERAL.~—
Instructions to observers at the Surface observatoneq, Part I (r954) Rs. 3-10-0 Departmental.
Cloud Atlas, edition 3 (1945). Rs. 2-2 or s, 64, * Ditto.
Tables for the Reduction of Meteorological Observations in India, Reprint of grd edition (1947).* Rs. 5‘ 12. Ditto.
Relative Humidity Tables (1937). As. 7 or gd.* Ditto.
Hygrometric Tables (1000 mb.) edition 2 (1949). As. 14 or 1s. 3d. Ditto.
Hygrometric Tables (goo mb.) edition 2 (1955). Rs. 1-14 or 2s. gd. Ditto.
Hygrometric Tables (800 mb.) edition 2 (194g). Rs. 2-12 or 45. 64. Ditto.
Hygrometric Tables (700 mb.) 1944. Ditto.
Hygrometric Tables, Vapour Pressure. Rs. 3-8 or 5s. 64, Ditto.
Saturation Temperature Tables (1942). As. 10. ) . K. N. Rao.
Rainfall Registration (1956). Departmental.
Service Instructions for Part-time Observers (1952). Ditto.
Instructions for makmg entries in Pocket Register and Monthly Meteorological Register. Ditto.
Weather Code (1955 Ditto.
Brief Weather Code (1949). Rs. 1-6 or 2s. Ditto.
Aviation Weather Codes (1955). Ditto.
Codes for reporting upper Winds and Cloud Directions (1955). Ditto.
Code for Upper Air Reports {1955). . Ditto.
Ships’ Weather Code (1949). Rs. 1-10 or 25. 6d. Ditto.
Reports on the Meteorology of India for the years 1875—18g0 (16 volumes). Each Rs. 10.% Ditto.
Meteorology of the Bombay Presidency (1878). C. Chambers,
Weather and the Indian Farmer (1946). : Departmental.
Meteorology in India. Ditto.
Kodaikanal Observatory (1go1—1951). Re. 1. : Ditto.
Meteorology ot Persian Gulf & Mekran coast. R s .5\ oY Sssh. N o B. N. Benerji

11. AVIATION METEOROLOGY.—
Meteorology for Airmen in India—

Part 1—General Metearological features. Edition 2 (1949). Rs. g¢-10 0or 7s. 34. Departmental,
Part I1-—Climatology of Air Routes (1936).* Rs. 2-2 or 4s. 10d. Ditto.
India’s Climates-—Summary for Airmen (1943). Re. 1 or 15. 64. Ditto.
Meteoralogical Organisation for Airmen, M.O.A. pamphlet {1949). Ditto.
Meteorological Conditions affecting aviation over the Northwest Frontier (1934). Rs. 1-8 or 2s. 6d. Rs G. \I:ctyal{d and
A. K. oy.

I ATLASES AND CHARTS.—-
Climatological Atlas of India (19g06).* Rs. 27. Sir John Eliot.
Meteorological Atlas ofthe Indian seas and the North Indian Ocean (1908).* Rs, 13. W. L. Dallas,
Monthly Weather Charts of the Bay of Bengal and adjacent sea north of the equator, showing mean pressure, winds and H. F. Blanford.

currents (1886) .* Rs.
Monthly Weather Charts of the Aralnan Sea and the adjacent portion of the North Indian Ocean showing mean pressure, Sir John Eliot.

winds and currents (1888). Rs.
Charts of Bay of Bengal and ad_lacent sea north of equator showing specific gravxty, temperature and currents of the sea W. L. Dallas.

surface (1887). Rs. 1-8.

Daily Weather Reports and Charts of the Indian Monsoon Area for the Years 1893 to 1899, each month. Re. 1*. . Departmental.
Normal Weather and Pilot Charts of the Indian Monsoon Area for 8 a.m. for each month November 1900 to August Ditto.

1908, each month. As. 4.* i
Storm Tracks-in the Bay of Bengal (1925). Rs. 3-6 or 55; od.* C. W. B. Normand.
Storm Tracks in the Arabian Sea (1926). Rs. 3-8 or 65.* Ditto.
Climatic Charts of India and Neighbourhood for Meteorologists and Airmen (r943).* Departmental,
Climatological Atlas for Airmen (1043 Rs. 5-2 or 8s. . Ditto.
Climatological Charts of the Indian Monsoon Area (1943). Rs. 16 or 25s. S Ditto.

1V. CYCLONE MEMOIRS, ETC.—
Hand book of Cyclonic storms in the Bay of Bengal for use of Sailors—

Vol. I—Text. 2nd edition (1900). Rs. 4.* . Sir John Eliot.
Vol. II—Plates. 2nd edition (1901). Rs. 1-8.% Ditto.
Hand book of Cyclonic storms in the Bay of Bengal (Abridged) 1943: Re, 1. Departmental.

Cyclone Memotirs—

Part I—Bay of Bengal Cyclone of May 20th to 28th, 1887 (1888). Re. 1.* ) Ditto,
Part II—Bay of Bengal Cyclone of August 21st to 28th 1888 (18g0). Rs. 3. Ditto.

* Out of print,
t Copies for the years 1875, 1876, 1878 to 1881, 1884, 1887: ind 18go.are out ofpnnt-
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CYCLONE MEMOIRS, ETC.—(contd.)

Cyclone Memoirs—(contd.)

Part III—Bay of Bengal Cyclones of September 13th to 20th and October 27th to jist, 1888, and Arabian Sea
Cyclone of November 6th to gth, 1888 (18g0). Rs. 5. . o

Part IV—An enquiry into the nature and course of storms in the Arabian Sea and a catalogue and a brief history
of all recorded storms in the Arabian Sea from 1848—1889 (1891). Rs. 3.

Part V—Account of three cyclones in the Bay of Bengal and Arabian Sea during November 1891 (1893). Rs. 3.*

Report of the Midnapore and Burdwan Cyclone of the 15th and 16th of October 1874 (1875). Rs. 3.%
Report of the Vizagapatam and Backergunge Cyclones of October 1876 (1877). Rs. 3.*

Report on the Madras Cyclone of May, 1877 (1879). Rs. 3.* .

Winds, Weather and Currents on the coasts of India and the laws of storms, edition 2 (1942). Rs 2-2 or 35, 6d.

V. CLIMATOLOGICAL TABLES, ETC—

Five-day Normals of Maximum and Minimum Temperatures and Accumulated Rainfall (1931). Rs. 4 or 6. 6d.
Five-day Normals of Pressure at g hrs. I. S. T. (1943). Rs. 2-2 or 3s. 6d.

Five-day Normals of Pressure at 18 hrs, I. S. T. (1943). Rs. 1-12 or 2s. 6d.

Five-day Normals of Relative Humidity at g hrs. I. S .'T. (1944). Rs. 2-8 or 4s.

Five-day Normals of Relative Humidity at 18 hrs. LS. T. (1943). Rs. 2-2 or 3s. 6d.

Climatological Tables of Observatories in India. Rs. 38/4/-

Aviation Climatological Tables (1944). Rs. 8-8 or 13s. 64.

VL. SCIENTIFIC NOTES.—
Vol. I—
No. 1. Comparison of upper gradient winds, Agra and Bangalore. Rs. 1-3 or 2s.*
No. 2. An analysis of the Madras hourly rainfall records for the years 1865 to 1875 and 1901 to 1917. As. g or 1s.
No. 5. Thunderstorms of Calcutta, 1900—1926. As. 14 or 15. 3d.%
No. 4. On temperatures of exposed rails at Agra. As. 8 or 10d.
No. 5. Frequency of thunderstorms in India. As. 6 or 84.*
No. 6. Correlation between pre-monsoon conditions over N. W. India and subsequent monsoon rainfall over N, W.
India and the Peninsula. As. 6 or od. .
No. 4. Normal monthly upper winds over ecight stations in India. Rs. 1-120r 35.*
No. 8. Monthly normal isobars and wind-roses at 0° 5, 1, 2 and 3 km. above sea level over India and neighbourhood.
Rs. 4 or 6s. od.*
No. 9. Comparison of temperatures in Stevenson screens at heights of 6 ft,, 4 ft. and 2ft. As. 7 or gd*
No. 10. Distribution of temperature in the lower stratosphere. Re. 1 or 1s. 9d.*
Vol. II—
No. 11. Comparative observations of temperature inside white painted, unpainted and black painted Stevenson screens.
As 6. or 84.*
No. 12. The association of the mid-monsoon Indian rainfall with pressure distribution over the globe. As. 10 or 1s.
No. 19. Atmospheric instability at Agra associated with a western disturbance. As. 14 or 15, 6d.%
No. 14. Horizontal atmospheric visibility at Agra. As. 6 or 84.*
No. 15. Winds in higher levels over Agra. Re. 1 or 15. 9d.*
No. 16. Winds in the first 3 kms. over Port Blair. As. 12 or 1s, 3d.*
No. 17. Tables of monthly average frequencies of surface and upper winds up to 3 km. in India Parts A—D. Rs. 4-8
or 8s. 6d.
Vol, II—
No. 18. The structure of the Madras storm of January, 1929. Rs. 1-10 or 2s, 6d.*
No. 19. Distribution of air density at mean sea level over India. Rs. 1-4 or 25.*
No. 20. Correlation between rainfall in N. W. India and height of Indus river at Sukkur. As, 6 or 84,
No. 21. Upper air circulation over India and its neighbourhood up to the Cirrus level during the winter and the
monsoon. Rs. 2 or 3s. 64.% N
No. 22. The structure and movement of a storm in the Bay of Bengal during the period 15th to 1g9th November 1928,
Rs.2-4 or 45, 3d.*
No. 23. A historical note on the catch of raingauges. Rs. 1 or 15. gd.*
No. 24. On the utility of observations of barometric characteristics and tendencies for local forecasting in North-West
India. As. 8 or 10d.*
No. 25. Heights of base of clouds in India as determined from pilot balloon ascents. As, 5or 64.%
No. 26. Some statistical relations of temperature and pressure in the upper atmosphere over Agra and Batav
As. 4 or 5d.*
No. 27. A study of thunderstorms in Poona in 1930. Rs. 1-2 or 2s5.%*
No. 28. Horizontal gradients of pressure and temperature in the upper atmosphere over India. As. 6 or 84.*
No. 29. The Bengal Cyclone of September 1919. Rs. 1-4 or 25.* ‘
No. 30. The structure of the sea breeze at Poona. Re. 1 or 15, gd.*
Vol. IV—
No. 1. The lunar atmospheric tide at Kodaikanal and Peryiakulam. As, 4or 54.*
No. 32. On the relation between the weather and the variation of the normal vertical gradients of temperature in
North-West India. As. g or 15.*
No. 33. Temperature changes in Calcutta thunderstorms, As. 10 or 15.#*
No. 34. A study of two pre-monsoon storms in the Bay of Bengal and a comparison of their structure with that of the
Bay storms in the winter months. Rs. 1-4 or a2s5.%
No. 35 An improved method of sounding the lower layers of the atmosphere. As. 6 or 844
No. 36. Contrivan%t;s ‘for lifting the pens off the recording plate of the Dines’ balloon meteorograph during its descent.
As. 5 or 6d.
No. 37. The seasonal forecasting formulae used in the India Meteorological Department. As. 7 or ¢d.*
No. 38. Rainfall of Siam. Re. 1 or 15, 9d.*
No. 39. A study of the structure of the Bay storm of November 1926. Rs, 22 or 4s.*
No. 40. The katabatic winds of Poona. Re, 1 or 15. 9d.*
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The sea breeze at Karachi. Rs. 1-8 or 2s. 64.%
A discussion of monthly mean values of upper air temperatures and humidities obtained from aeroplane ascents

at Peshawar and Quetta. As. 10 or 1s.*
On the extreme dryness observed at Kodaikanal during the winter months. Rs. 1-8 or 2s. 64.%
Thunderstorm in the Peninsula during the pre-monsoon months ,April and May. Rs. 1-10 or 2s5.94.*
The method of coincidences or a quick method of determining the approximate value of & simple correlation

coefficient. As. § or 44.*

On solitary gusts associated with reversals of pressure gradients. As. 10 or 1s.*
Horizontal atmospheric visibility at Quetta. As. 8 or 10d.*
On some characteristics of the tropopause and upper troposphere over N. W, India. Rs. 1-2 or 25.*

Tables extending Walker’s criteria and for finding the chance of success of a forecast. As. 6 or 84.*%

Inversions of lapse-rate over Karachi. As. 6 or 84.%
A preliminary study of the rainfall at Quetta. As. 10 or 1s.*

Thunderstorms in South Indi.a during the post-monsoon months, October and November 1929. Re. 1 or 15, gd.*
A note on the rapid fluctuations of atmospheric pressure and the atmospheric instability at Peshawar during

1928 and 1929. As. 12 or 1s. 34.*
A note on fog and haze at Poona during the cold season. Rs. 1-2 or 25.*

On the nature of the frequency distribution of precipitation in India during themonsoon months, June to

Septermber. As. 10 or 1s.*
A preliminary study of a tornado at Peshawar. Rs. 2 or s, 64.*
Humidity records obtained at Agra with hair elements and with wet and dry elements in a Dines’ meteoro-

graph. As, 7 or gd.*
On forecasting weather over northeast Baluchistan during the monsoon months July and August. As. 4 or 5d.%

A statistical study of the maximum teraperatures at Poona. As. 6 or 84.%
A study of horizontal atmespheric visibility at Bangalore. As. 10 or 1s5.*

Evaporation in India calculated from other meteorological factors (Reprint). Rs. 3-8 or 5¢. 64.

The distribution of temperature in the upper levels of a depression originating in the Bay of Bengal during
d.*

the Indian southwest monsoon. As. 5 or
Wind data for wind mills. 2nd and revised edition (1949). Rs. 2 or 3s. g 14
Some observations on the thermal structure of cumuliform cloud. Rs..1-4 or 1s. 6d.*
The thermal structure of the upper air over a depression during the Indian southwest monsoon. As. 8 or 1od.*
Normal monthly percentage frequencies of upper winds at 4, 6, 8 and 10 kms, above sea level obtained from
pilot balloon ascents. Rs. 3-12 or 6s. 64.*
Measurement of vertical currents in the atmosphere, mainly of thermal origin, with pilot balloons. As. 14

or 1s, 64.%

Hourly rainfall at Lahore. As, 8 or 10 4.*

A statistical analysis of the distribution of the southwest monsoon rainfall at Akola. As. 12 or 1s. 34.%
A study of correlation coefficients of mean maximum temperatures between successive months ata few

selected stations in India. As. 5 or 64.*
A note on the statistical study of rainfall in the Mysore State. As. 7 or gd.*

Normal monthly percentage frequencies of surface and upper winds up to 3 kms. at Allahabad, Begumpet,
Delhi, Sambalpur, Sandoway, Silchar and Victoria Point. As. 12 or 1s. 34.*
Daily variations of temperature and pressure at different levels over Agra associated with passage of western

disturbances. As. 12 or 1s. 3d.* ) )
The rainfall in the Indian Peninsula associated with cyclonic storms from the Bay of Bengal during the post-

monsoon and early winter seasons. Rs. 1-10 or 2s5. 24.*%

Squalls at Karachi. Rs. 1-14 or 3s. 3d.* .
Average intensity of rainfall on a rainy day in India. As. 12 or 1s. 3d.*

Distribution of heavy rainfall over India. As, 12 or 1s. 3d.*

Temperatures and humidities up to 3 kms. over Karachi. As. g or 104.*

Atmospheric electric potential gradient, conductivity and air-earth current on electrically ‘quiet’ days at

Colaba. Rs. 1-4 or 2s5.* ] _ . .
Normal monthly percentage frequencies of surface and upper winds (afternoon) up to 3 kms. in India, Burma

and Persian Gulf. Rs. 3-6 or 55. 6d. . ) ,
Vertical currents in the first few kilometres over Poona and their possible effect on the measures of upper winds

made by pilot batloons assumed to rise at a known constant rate. As. g or 104.*
An analysis of Indian rainfalls using the median as a statistic. As. 12 or 1s.

On the forecasting of rain over south Bengal during the season, mid-March to mid-May. As. 5 or 64.*

A statistical analysis of the monthly rainfalls in the Amraoti district (Berar). As. 5 or 6d.

A note on some measurements of cloud heights at Poona, Bombay and Madras. As. 8 or gd.*

Determ ination of visibility at night with the help of Wigand’s or Bennett’s visibility meter. As. 5 or 64.

A discussion of some aeroplane ascents at Drigh Road (Karachi) on days of dust-storms, thunderstorms and

dust raising winds. As. 8 or gd.
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A historical note on the standard for the measurement of atmospheric pressure in India. As. 10or 14
Synoptic and aeorological study of a thunderstorm day at Agra, December, grd, 1936. Re. 1 or 1. 64.

Averages of temperatures and humidities in the upper air over Agra in the Polar year 1932-33. As. 12 or Is.
The Hindukush earthquake of Nowvember 21st, 1939. As. 8 or gd.
Correlation between frost and the preceding meteorological conditions. Part 1I (Jaipur). As. 5 or 6d.

Heat radiation from the atmosphere at Bombay and its comparison with that at Poona. As. g or 10d.
Photographic studies of some cloud forms and their changes with time, Rs. 1-8 or 25, 3d.
Forecasting monsoon rainfall in Mysore. As. 10 or 1s.

Frequency of thunder conditions at Bombay compared with those at some other stations in India. As, 8 or gd.
The sea breeze at Madras. As. 12 or 1s.

Forecasting the N. E, monsoon rainfall of south Madras. As. 6 or 7d.

Diurnal variation of rainfall at Colaba (Bombay) from an analysis of hourly rainfall records. As. 100r 1s.
Dust devil at Karachi on 28th February, 1941. As. 14 or 1s, 6d. .

Regression formulae for forecasting the monsoon rainfall in the sub-divisions of Peninsular India. As, 12 or 15,
\

A discussion of hourly rainfall and associated wind direction at Bangalore. As. 5 or 64.

Sunshine at Rangoon. As. 5 or 6d

Diurnal variation of rainfall at Simla. As. 5 or 6d.

Diurnal variation of rainfall at Mahabaleshwar. As. 6 or 7d.

Lapse rates of temperature in the lower layers of the atmosphere determined with the aid of temperature indi-
cators. Rs. 1-10 or 2s. 6d.

Post-Monsoon heat waves at Karachi. As, § or 44d.

Land breeze at Calcutta (Alipore). As. 10 or is.

Inter-diurnal variations of pressure and temperature in the upper atmosphere over North India. As, 14 0r 15, 34.
An analysis of the hourly rainfall records at Poona. As, 14 or 1s. 3d.

Some noteworthy features shown by soundings made in the field of a depression originating in the north Day
of Bengal during the southwest monsoon season in India. As. 14 or 1s. 3d.

The chronometric Radiosonde of the India Meteorological Departinent, Rs. 1-12 or 25 64.

The Fan-type Radio meteorograph of the India Meteorological Department. Rs. 1-10 or 2s. 04,

A low pressure portable hydrogen generator for Pilot Balloon Observatories. As, § or 64,

Diurnal variation of visibility of objects at different altitudes and in different directions during the cold season
at Poona and its neighbourhood. As, 12 or 1s.

A comparison of Cherat surface observations of temperature and humidity at 08co Hrs, L. ‘T, with acioplane
observations over the Peshawar plain at the same level. As, 6 or 74.

Inversion and isothermal layers in the free atmosphere over south India. As. 14 or 15, 3d.

On microseisms recorded in India and Ceylon, Rs. 1-4 or 2s.
The sea breeze and diurnal variation of winds at Karachi. As. g or 10d.
Microseisms and disturbed weather. Rs. 1-8 or 2s. 3d.

The correlation of normal climatic elements in India with Latitude, Longitude and Elevation, Part -—-Mean
daily temperature. Rs. 2-2 or gs. 6d.

The correlation of normal climatic elements in India with Latitude, Longitude and Flevation. Part IIl—Mean
daily range of temperature, Rs. 1-2 or 15, 9d.

Low stratus clouds over Bangalore. Rs. 2-8 or 4s.

Fog at Calcutta. As. g or 10d.

The Mekran earthquake of the 28th November 1945. As, 10 or 15.

Frequency of micropulsations and their variation at Bombay, Re. 1 or 15, 64.

Computation of winds in the atmosphere in low latitudes—Part I—Stationary Pressure System. As. 6 or 74,

Computation of winds in the atmosphere in low latitudes—Part 1I-—~Moving Pressurc System. Re. 1 or 1s. 6d.

Earthquakes in India and neighbourhood. Rs. 1-14 or 2s. 9d.
Aviation weather risks at Delhi. Re. 1 or 1s. 6d.

The Normal monthly contours corresponding to the 850 mb, and 700 mb. isobaric surfaces over India,
Rs, 5 or 8s.

A study of the distribution of rainfall in the Peninsula associated with some pre-monsoon storms, Rs, 3-14 or
6s. 3d.

A portable ground equipment for the F-Type radiosonde. Re. 1 or 1s. 6d.

Calibration equipment for F-type radio meteorographs. Rs. 3-2 or 5s.
Discussion on a method of predicting night minimum temperature in winter. Rs, 1-2 0r 15. gd.
(This series ends with Vol. XI. No. 135.)
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4. Pibals in daily forecasting {1943).* .
5. Height of base and thickness of low clouds in the north of the Bay of Bengal and neighbouring land regions
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6. Distance tables for pilot balloon computation. Reprint (1g501. Rs. 5-6 or 8s. 64.
7. Forecasting in the equatorial zone.
8. Reporting convection cells (1944).
9. The climate of air layers near the ground at Poona, Part 1I (1g944).
10. Norwesters of Bengal.
11. Wet bulb temperatures in India.
12. Fog, mist and haze at Bangalore. As. 6 or 7d.
13. Thermodynamic diagrams and some of their uses. Rs. 1-10 or 2s. 74. .
14. Heights of base and thickness of low clouds in the north of the Bay or Beagal and neighbouring land regions.

As. 8 or gd.

15. Diurnal variation of pressure.
16. Air masses in India. Rs. 3-8 or 55. 6d.
17. Low cloud over Coimbatore during January, February and March. As. 4 or 5d.

18. Frequency clistribution of lightning around Colaba, Bombay. As. 4 or 54.

1g9. Forecasting of surface winds. As. 2 or 3d.

20. Quasi-stationary low pressure arcas in and near India. As. 2 or 34.

21. The climate of the air layers near the ground at Poona. Part III. As. § or gd.

22. On the utility of observations of barometric tendency for forecasting in India. As. 6 or 7d.
23. Some features of Madras weather. As. 3 or 44.

24. Heights of base and thickness of clouds in the Bay of Bengal. As. 8 or gd.

25. Origin and structure of winter depressions of north west India. Rs. 3-2 or 5s.

26. On the construction, properties and uses of the tephigram. Rs. 2-14 or 4s. 9d.

27. Climatology of Trichinopoly Airfield. Rs. 3 or 4s. 64.
28. An elementary note on Indian climate. Rs. 1-14 or 2s. gd.

(This series ends with Technical Note No. 28.)
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Vol. I—

METEOROLOGICAL MEMOIRS.—

On the winds of Calcutta—An analysis of 10 years’ hourly observations of the windvane and four years’
anemograms,

The meteorology and climate of Yarkand and Kashgar being chiefly a discussion of registers kept by Dr. J.
Scully in 1874-75.

The diurnal variation of the barometer at Simla. Rs. 3.%

Storms in Bengal during the year 1876 accompanied with increased atmospheric pressure and the apparent
reversal of the normal diurnal oscillation of the barometer.

On the rainfall of Banaras considered in relation to the prevailing winds.

On the diurnal variation of the baromcter at Indian stations (Part I): Calcutta and Hazaribagh. Rs. 3.*

Variations of rainfall in Northern India.

Meteorological and hypsometrical observatioas in western Tibet, recorded by Dr. J. Scully, with a discussion.
Rs. 3.*

The winds of Karachi. Rs. 3.*

Some results of the meteorological observations taken at Allahabad during the ten years 1870-79.

The diurnal variation of the barometer at Indian stations (Part II) : Goalpara, Patna and Leh. Rs. 3.*

The meteorology of the North-West Himalayas. Re. 1.*

Accoufpt of the southwest monsoon storm of the 18th to the 24th of September 1878, in the north of the Bay

of Bengal.
List of cyclones on the west coast of India and in the Arabian Sea up to the end of year 1881. Rs. 2.%
Note on the foregoing list of cyclones and on the Gujarat land cyclone of July 11th to 13th, 1881.
On the temperature of North-Western India. Rs. 2.*
Account of the southwest monsoon storms of the 8th to the 1gth October 1882, in the Bay of Bengal. Rs. 2.*
Account of the southw=st monsoon storms generated in the Bay of Bengal during the years 1877 to 1881. Rs. 2.*
Observations of temperature and humidity at a height of 40 feet above the ground at Alipore Observatory,

Calcutta, Re. 1.¥ .

Rainfall of India (a full discussion of the rainfall of India and cognate subjects. Normal or average rainfall; anomalous
variations of the rainfall; two appendices). Rs. 8.*
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Part 1II.
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Part 1IV.
Part V.
Part VI.
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Part VIII.

Account of the south-west 1nonsoon storm of the 12th to the 17th of May, 1884, in the Bay of Bengal and
at Akyabh. . )

On thcydiumal variation of the rainfall at Calcutta.

The meteorological features of the southern part of the Bay of Bengal. Rs. 3.*

The False Point cyclone of September 22nd, 1885. Rs. 2.*

On the ground temperature observations made at the old observatory, Allahabad. Rs. 1-8.*

List and brief account of the south-west monsoon storms generated in the Bay of Bengal during the years 1882
to 1886. Rs. 3.*

The cyclonic storms of November and December, 1886, in the Bay of Bengal.

The cyclone of the 25th May to the 2nd June 1881, in the Arabian Sea. Rs. 3.*

On temperature and humidity observations made at Allahabad at various heights above the ground. Rs, 1-8.#

The Arabian Sea cyclone of the 4th to the 13th June, 1887.

On the meteorology and climatology of northern Afghanistan. Rs. 1-8.%

An account of the more important cold weather storms in India during the years 1876 to 1891. Rs, 3.*
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Vol. V—.

The discussion of the hourly observations made at Sibsagar, Goalpara, Patna, Hazaribagh, Dhubri, Roorkee, Allahabad, Parts 1—Vvil, H.F.
Lucknow, Agra, Leh, Deesa, Karachi and Lahore and at Simla. Complete in 10 parts, each part Re. 1.*

Veol. VI—
Part 1.
Part II.
Part III.
Part 1IV.
Part V.
Part VI
Part VII,

Vol. VII—

Hourly observations of pressure, temperature, vapour tension, humidity, cloud, wind direction and velocity of wind

The relation between sunspots and weather as shown by meteorological observations taken on board ships in the
Bay of Bengal during the years 1856 to 1879.

Investigation into the mean temperature, humidity and vapour tension conditions of the Arabian Sea and
Persian Gulf Rs. 2.*

A I{)tclinﬂinary discussion of certain oscillatory changes of pressure of long period and of short period in India.

e 1,

The hot winds of northern India.*

An accountof a storm developed in equatorial regions. Rs. 2.*

Hailstorms in India during the period 1883—1897 with a discussion on their distribution. Re. 1.*

A discussion of the anemographic observations recorded at Simla during the period September 1893 to August
1896 and at Darjiling during the period April 1885 to December 1896 and an investigation into the general
features of the air movement in the Himalayan mountain area. Re. 1.%

A discussion of the anemographic observations recorded at Darjiling during the period May 1885 to May 1896,
and an investigation into the general features of the air movement in the Sikkim Flimalayas. Re. 1.

A discussion of the thunderstorm observations recorded in 1897 at ten selected stationss in India. Re. 1.%

taken

at Trivandrum during the years 1853 to 1864. Complete in 7 parts, each part Rs. 1-8.%

Vol. VIII—
Part 1.
Part II.

Vol. IX—

Hourly meteorological observations recorded at the Agustia observatory during the period from January 1856
to September 1858 and from June to December 1864. Rs. a.

Hourly comparative meteorological observations taken at Trivandrum, Vannatheertham (eastern station)
Kalliad (western station) and Agustia for the periods 23rd March to 2oth April 1857, 20th January to 19th
February 1859, gth September to 8th October 1864 and 2nd to 28th January 1865, also at Cape Comorin
from 23rd September to 13th November 1858 and at Charatha and at Kamala from 20th January to
1gth February 185g. Re. 1.

The diurnal variation of atmospheric conditions at Chittagong, Cuttack, Jubbulpore, Pachmarhi, Nagpur, Poona,
Belgaum, Bellary, Trichinopoly, Rangoon, Aden, Alipore and Jaipur. Complete ing parts, each part Rs. 1-8.%

Vol, X—
Part I
Part II.
Part III.
Part 1V,

Vol, XI-—
Part |1,
Part II,
Part III,

Vol. XH—
Part 1,
Part 1L
Part III.

T?{e disgussion of the hourly meteorological observations recorded at Trivandrum during the years 1853-—1864.

3. 3.

Th§6discfgssiox: of the hourly metearological observations recorded at Agustia during the years 1856-—1858 and
1864. Rs. 2.

Discussion of the comparative hourly meteorological observations recorded at Trivandrum, Kalliad, Vanna-
theertham and Agustia for the periods 23rd March to 20th April 1857, 2oth January to 19th February 1859,
gth September to 8th October 1864 and 2nd to 28th January 1865, and at Charatha and Kamala from zoth
January to 1gth February 18s59. Rs. 2.*

Plates I to LVTI, title-page, table of contents and corrigenda of Volume X, Parts X, II and III of the Indian

Meteorological Memoirs. Rs, 3.*

O%ervations recorded during the solar eclipse of 22nd January 1398 at 154 meteorological stations in India,

€. 1.*

A discussion of the observations recorded during the solar eclipse of 22nd January 1898 at 154 Meteorological
stations in India, Rs. 3.%

Report on cloud observations and measurements in the plains of the “North-Western” Provinces of India during
the period December 1898 to March 1goo. Re, 1.*

A discussion on the failure of the southwest monsoon rains in 18¢9. Re. 1.*

Blanford. Parts
VIII—X, Sir John
Eliot.

W. L. Dallas.
Ditto.

Sir John Eliot.
Ditto.

W. L. Dallas.

Sir John Eliot.
Ditto.
Ditto.

W. L. Dallas.

Sir John Eliot.

Ditto.

Ditto.

Part I, H. F. Blan-

ford,Parts II—VII
Sir John Eliot,
Part VIII, D.
Archibald. Part IX
Sir John Eliot.

Sir John Eliot.
Ditto.

Ditto.

Ditto.

Ditto.
Ditto.

E. G. Hill.

W, L. Dallas,

A discussion of the results of the hourly observations recorded at 29 stations in India gavenm Volumes V, IX Sir John Eliot.

and X of the Indian Meteorological Memoirs. Rs. 3.%
Discussion of the tc?sults of the hourly observations recorded at 29 stations in India gtvenin Volumes V, IX
and X of the Indian Meteorological Memoirs {Final chapter and plates). Rs. 3.*

Ditto.

Part IV, A meteorological history of the seven monsoon seasons 18931899, in relation to the Indian rainfall. Rs. 3.» W, L. Dallas,

Vol. XIII—

Daily normals of maximum temp:rature, minimum temperature, 8 a.m. air presure reduced to 32° F. and_rawnfall; and Sir John Eliot.
five-day means of normal cloud amount, relative humidity and aqueous vapour presure at 8 am, Rs. 5.7

Vol. XiV—~

Moathly and annual rainfall of 457 stations in India to the end of 1900. Rs. 3.9
-4

Ditto.

* Out of print.



INDIAN METEOROLOGICAL MEMOIRS,~—(contd.)

Vol. XV—
Part I. Surggmary and brief discussion of observations of the clouds recorded at six stations in India durmg the period
18g95—1900, Re, 1.*
Part [I. Report on cloud observations and measurements at Simla during the period June 1900 to January 1go2. Re. 1.*
Part ITI. Discussion of montnly mean surface and underground temperatures, deduced from observations taken at
Lahore, Jaipur, Delira Dun, Allahabad and Calcutta during the years 1880—1i1go1. Re. 1.%

Vol. XVI—

Part I. Monthly means of air-pressure reduced to 92°F. and constant gravity, Lat. 45°. Rs. g3.*
Part I1. A preliminary investigation of the more important features of the meteorology of Southern Asia, the Indian
Ocean and neighbouring countries during the period 1892—1902, with appendices. Rs. 3.

Vol. XVII—
Normal monthly and annual means of temperature, pressure, wind, humidity, cloud, rainfall and number of rainy days of
stations in India and neighbouring countries. Rs. 3.

MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT t.—

Vol. XVIH—

Part I. A discussion of the anemographic observations recorded at Rangoon from June 1878 to October 1901, and at
Chittagong from June 1879 to December 1896. Rs. 2.*

Part I1. A discussion of the anemographic observations recorded at Saugor Island from March 1880 to February 1904,
and at Alipore (Calcutta) from March 1877 to February 19o4. Rs. 2.

Part 111, A discussion of the anemographic observations recorded at Allahabad from September 18go to August 1904 and
at Lucknow from July 1878 to October 18g2. Rs. 2.

Part IV. A discussion of the anemographic observations recorded at Roorkee from September 1879 to August 1904; at
Lahore from June 1889 to May 1905; and at Mussooree during May to October from 1877 to 1888. Rs. 2.

Vol, XIX—

Parts I and II. A discussion of the anemographic observations recorded at Pachmarhi from September 1883 to April

1887, and at Nagpur from January 1882 to December 1g902. Rs. 2.

A discussion of the anemographic observations recorded at Port Blair from September 1894 to
1904.

A discugsion of the anemographic observations recorded at Dhubri from November 1889
May 1896. Rs. 1-8.

A discussion of the anemographic observations recorded at Jubbulpore from May 1889 to April rgoo.

A discussion of the anemographic observations recorded at Belgaum from May 1881 to April 1go4.

Parts II] and IV.
to

Parts V and VI.

Rs. 1-8.

Parts VII and VIXI. A discussion of the anemographic observations recorded at Deesa from January 1879 to December
1904 .

A discussion of the anemographic observations recorded at Karachi from January 1873 to December
1894. Rs. 1-8.%
Vol. XX—
Part 1. An account of the prepagations made for determining the conditions of the upper air in India by means of
Kites. Re. 1.*

Part II. Kite flights made at Belgaum during the pre-monsoon and monsoon periods in 1916. Re. 1%*.

Part III.  The Simla seismograms obtained between June 1905 and November 1908. Rs. 2.*

Part IV. A discussion of types of weather in Madras. Re. 1.*

Part V. A discussion of some of the anemographic observations recorded at Madras. Re. 1.*

Part VI.  Correlation in seasonal variations of climate. (Introduction.) Re. 1.*

Part VII. Kite flights in India and over the neighbouring sea areas during 1907. Re, 1.*

Part VIII. On the electricity of rain and its origin in thunderstorms. Rs, 3.*

Vol. XXI
Part 1. On the meteorological evidence for supposed changes of climate in India. Rs. 1-8.*
Part I1. Correlation in seasonal variations of weather, II. Rs, 1-8.*
Part TII. Data of heavy rainfall over short periods in India. Re. 1.*
Part IV. On the rapid calculation of times of moonrise and moonset. As. 8.
Part V. The liability to drought in India as compared with that in other countries. As, 8.
Part VI.  Potential gradient at Simla. As. 8. .
Part VII. The cold weather storms of northern India. As. 8.%
Part VIII. A further study of relationships with Indian monsoon rainfall. As, 8.%
Part IX. Correlation in seasonal variations of weather, III. As. 8. .
Part X. Correlation in seasonal variations of weather, IV, sunspots and rainfall. Rs. 1-8.
Part XI. Correlation in seasonal variation of weather, V, sunspots and temperature. Re, 1.*
Part XII. Correlation in seasonal variation of weather, VI, sunspots and pressure, Re. 1.
Part XIII. On the Calcutta standard barometer. Re. 1.* . . )
Part XIV. Correlation of rainfall and the succeeding crops with special reference to the Punjab. Re, 1.
Vol. XX1I—
. onthly and annual rainfall normals. Rs. 1-8.
ggﬁ III. Iltlldonthl; and annual normals of number of rainy days. Rs, 1-8. )
Part III. Monthly and annual normals of pressure, temperature, relative humidity, vapour tension and clond. Rs. 1-8.%
Part IV.  On winds at ground level and apovc at nine stations in India. Rs. 2.
Part V. Cloud observations made in India between 1877 and 1914. Re. 1.
Part VI. On dust-raising winds and descending currents. As, 8. .
Part VII. On dust-raising winds. As. 8.

Sir John Eliot.

W. L. Dallas.
R. L. Jones.

Sir John Eliot.
bitto.

Ditto,

Ditto.
Ditto.
Ditto.

Ditto,

Ditto.

W. A. Harwoud,

Ditto.

Ditto.

J. H. Field.

Ditto.
J. Patterson,
R.L. Jones.
Ditto.
Sir Gilbert T. Walker,
J. H. Field.
Sir George C.
Simpson.,

Sir Gilbert T. Walker

Ditto.
Ditto.
J. H. Field and
8. M. Jacob.

Sir Gilbert” T, Walker,

Sir G. C. Simpson,

Sir Gilbert T, Walker
and Rai Bahadur
Hem Raj.

Sir Gilbert T, Walker,

Ditto.
Ditto.
Ditto.
Ditto.

E. P. Harrison,

S. M. Jacobh.

Sir Gilbert T, Walker
Ditto.
Ditto.

J. H. Field.

W. A. Harwood.

E. H, Hankin,

C. W. B. Normmnd.

* Out of print. .
4 The Indian Metcorological Memoirs are styled by this name from Vo, XVIIL,
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MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT.—(centd.)

Vol. XXIII—
t bulb temperatures and the thermodynamics of the air. Re. 1, . K C w: B. Normand.
g:;t }I \g;rrclation in seasonal variations of weather, VII, the local distribution of monsoon rainfall. Re, 1. Sir Gilbert T. Walker.
Part 11T Mean monthly character of upper air winds deduced from the flights of pilot balloons at thirteen stations J. H. Field.
’ in India during the period 1910 to 1919, Rs. 2. . '
Part IV The effects of oscillations and of “lag” on the readings of the Kew pattern barometer. Re. 1. E. P, Harrison.
P:rt V. ' On clearing and refilling various types of barometer, together with a description of several usual patterns. Ditto.

Rs. 1-8.
V1. On Indian monsoon rainfall in relation to south American weather, 1875—1914. Rs. 2.

l;::: VII. Monthly and annual ngrrpals of rainfall and of rainy days. Rs. 7-12.%
Part VIII. Frequency of heavy rain in India. Rs. 3-14.
Vol. XXIV—
On the seat of activity in the upper air. Re. 1.
gg:: %I On errors of observation and upper air relationships. Re. 1.
Part III.  On exposure of thermometers in India. Rs. 1-8. o
Part 1V.  Correlation in seasonal variations of weather, VIII, preliminary study of world weather. Rs. 2,
Part V The free atmosphere in India, introduction. Rs. 1-12.%
Part VI,  The free atmosphere in India, observations with kites and sounding balloons up to ¥918. Rs. 1-8.

VII & The free atmosphere in India— '
Parts VIIL.  (zii) Heights of clouds and directions of free air movement, * - .
(viit) Upper air movement in the Indian monsoon and its relation to the general circulation of the
atmosphere. Rs. 1-14. .
Correlation  in seasonal variations of weather, IX, a further study of world weather. Rs. 2-12.

g::: ;{X Correlation-in seasonal variations of weather, X, applications to scasonal forecasting in India. As. 8.
Part XI.  Rainfall types in India in the cold weather period, December ta March 1915, As. 4.
Vol. XXV—
illumination at sunrise and sunset. As. 10 or 15.*
g::: %I glti‘{nmary of Indian rainfall for the ﬁf_ty years, 1875—1924. Rs. 8 ur 13+. 6d.
Part I1I. Data of heavy rainfall over short periods in India. Rs. 2-2 or 45,
Part 1V.  Correlation between weather and crops with special reference to Punjab wheat. Re. 1 or ls. gd*
Part V. Discussion of results of sounding balloon ascents at Agra during the period July 1925—March 1928 and
’ some allied questions. Rs. 2 or 3s. 64.*
Part VI. The wind at Agra and its structure. Rs. 2-14 or 5.
Part VII. An analysis of the base line values of autographic instruments. Rs, 1-4 or 2s5.*

V1II. The lunar atmospheric tide at Bombay. As. 10 or 15.%

g;:r‘t IX. Evaporation and its measurement (First Paper). Rs. 2 or 25. 6d.*
Part X. Solar radiation measurements at Poona in 1931. As. 12 or 1s. 3d.%
Vol. XXVI—
istration of earth-current with natural electrodes. Rs. 1-6 or 2s. 3d.%
g:.::. iI %ﬁﬁllndian southwest monsoon and the structure of depressions associated with it. Rs. 2-10 :)r 45. od.*
the physical characteristics of fronts during the Indian southwest monsoon. Rs. 1-g or 25, od.*
I;Z:: {3 (I))?scussign Z)f results of sounding balloon ascents at Poona and Hyderabad during the period October 1928
' to December 1931. Rs. 2-8 or 4s. 64.*
Part V Soundings of temperature and humidity in the field of a tropical cyclone and a discussion of its structure.
’ Rs. 1-6 or 2s. 34.*
Part VI Typhoons and Indian weather. Rs. 1-10 or 25, gd.* . )
Part VIi. Latent instability in the atmosphere revealed by some Indian tephigrams. Rs. 1-8 or 2s. 64.*
4 rements of the radiation from the Sun and the sky at Poona in 1935. Rs. 1-4 or 2:.%
gg;: })?I' ]]\)di:itsxl;sion of results of soundings of temperature and humidity at Jhikargacha (Bengal) in April and May

1929. Rs. 1-8 or 2s. 3d.*

Part X The general circulation of the atmosphere over India and its neighbourhood. Rs. 10-8 or 165, 64.*
Vol. XXVII—
Part 1. A study of the duststorms of Agra. Rs. 1-12 or 2s5. 64.
Part II Discussion of results of sounding balloon ascents at Madras in the months of June to November 1932—1935.
) As. 14 or 1s. 3d. . . ' '
Part IIL Thcsclilrxtate of Sceychelles with special reference to its rainfall. Rs. 1-2 or 1s. ¢d.
he thermal structure of the atmosphere over Agra. Rs. 2 or 35.(1948).
gar: {/V- ﬁzgtﬁly and annual normals of rainfall and of rainy days based on records upto 1940. Rs. 8or 13s. (1949).
PZ;t Vi. A report on the rainfall studies made in connection with the unified development of the Damodar River.
Rs. 5-4 or 85. 3d. (1949).
Vol. XXVIIl—
Part I.  General characteristics of squalls at Peshawar. Rs. 3-8 or 11s. 6d. (1950).
11 The upper winds at 10 kms. and above over India and its neighbourhood. Rs. 23-8 or 36s. (1950).
g::tt 1II.  Rainfall at Peshawar, Rs. 3-6 or s5s. 6d. (1950).

Part TV.  Notes on analysis of weather of India and neighbourhood. Rs. 5-2 or 8s." (rg50).

R. C. Mossman.
Sir Gilbert T. Walker,
Ditto,

P. C. Mahalanobis.
Ditto.
J. H. Field.
Sir Gilbert T. Walker.
J. H. Field.
W. A. Harwood.
Ditto.

Sir Gilbert T. Walker.
Ditto,

Sir Gilbert T. Walker

and T. C.

Kamesvara Rao.

K. R. Ramanathan,
Departmental.
Ditto.
M. V. Unakar.
K. R. Ramanathan,

Barkat Ali.

S. K. Baneriji.

S. K. Pramanik.

S. K. Banerji and
H. M. Wadia.

S. S. Kohli,

S. K. Banerji.

K. R. Ramanathan
and
K.P. Ramakrishnan.

N. K. Sur.

K. R. Ramanathan &
K. P. Rama-
krishnan.

K. R. Ramanathan.

V. Doraiswamy Iyer.
V. V. Sochoni and

{Miss) M. M.
Paranjpe.
P. K. Raman,
G. Chatterjee and
N. K. Sur.

K. R. Ramanathan &
K.P Ramakrishnan

B. N. Sreenivasaia
and N. K. Sur,

N. K. Surand K. P
Ramakrishnan.

V. Doraiswamy Iyer
and K. A. Francis,

R. Ananthakrishnan.
Departmental.

V. Satakopan,

C. Ramaswamy and

K. C. Majumdar.
S.P. Venkiteshwaran.
C. Ramawamy and
., N. Suryanarayana.
S. L.Malurkar.

% Out of print, -
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MEMOIRS OF THE INDIA METEOROLOGICAL DEPARTMENT.—(contd.)

Vol. XXVHI—(contd.)

Part V.
Part VI.

Vol. XXIX—

Part 1.
Part II.

Part III.
Part IV.

Part V.
Part VI.

Vol. XXX
Part I.
Part 1I.
Part III.
Part IV.

On the development and structure of monsoon depressions in India, Rs. 2-4 or 5. 9. (3951).
A study of hourly rainfall at Mingaladon Airport (Burma). Rs. 3-10 or 5. od. (1951).

An investigation into the variation of the lapse rate of Temperature in the atmosphere near the ground at

Drigh Road, Karachi. Rs. 2-2 or 3s. 6d.
Discussion of Upper air data obtained from acroplane
Quetta during the years 1927-36. Rs. 2-12 or 4. 6d.
Squalliness of monsoon showers at Juhu (Bombay). Rs. 3 or 5s. (1952).
Hydrometeorology of Koyna Catchment. Rs. 5-4 or 8s. 3d. (1952).

Meteorological flights over Peshawar and

Equivalent and Equivalent Potential Temperatures. Rs. 7-4 O 115 6d. (1953)-
Hydrometeorology of Damodar Catchment. Rs. 13-2 or 20s. 6d. (1953)-

Ruainfall of Madras State with special reference to Tamilnad and Rayalaseema. Rs. 3-2 or 5 5.

Hydrometeorology of Mayurakshi Catchment. Rs. g-14 or 6s. 3d.
A study of fifty years’ Rainfall of Mangalore Rs.-6-14 or 11s.

A study of fifty years'’ Rainfall of Visakhapatnam Rs. 3-6 or 5s. 64.

Part VA climatological study of storms and depressions in Bay of Bengal (in press).
Part VI Monthly frequencies of Rainfall in India (in press).

Vol. XXXI

Part 1. A study of fifty years’ Rainfall of Trivandrum (in press)

[X. KODAIKANAL OBSERVATORY BULLETINS.—

Nos. I to VITI, XII[, XIV, XVII, XIX, XXI and XXIII. Each As. 8
Nos. IX to XII, XV, XVIII, XX, XXII, XXIV to XXXII, XXXVI

"' XLI, XLII, XLV, LI, LV, LVIIL to LXII,

LXIV, LXV,LXVIII, LXIX and LXXII.

No.
Nos.

XVL
XXXII1, XXXIV, XXXVII, XXXVIII, XL, XLIII, XLVII, XLVIII, L, LII,
LXV, LXVI, LXX, LXXI, LXXIII to LXXV, LXXVIII to LXXXI, LXXXIII to LX

LIIL, LIV, LVI, LVII, LXIII,
XXV, LXXXVIII to

XC, XCII, XCIV, XCV, C, CII to CVII and CX.

No. CI

No.
No.
Nos.
No.
No.
No.

CIX.

CXI.

CXVIIL.

CXIX. .

CXX to CXXV
CXXVL

CXXVII
CXXVIIL

CXXIX.
Nos. CXXX,

XXXV.
. XXXIX and XLIX.
. XLIV, LXXVI and LXXVIL

. XLVL
LXVIIL.
LXXXII.

. LXXXVI, LXXXVII, XCIX.
XCI.
XCIII.

. XCVI.

. XCVIIL.

. XCVIIL, CVIIL

CXXXII to CXXXIV .

Nos. CXXXI, GXXXVI, CXXXVII, CXXXVII, CXXXIX

Supplement to_No.

XVIIL.

Supplement to No. XIX.

X. MEMOIRS OF THE KO

Vol, I—

DAIKANAL OBSERVATORY.—

Part 1. The Spectrum of Sunspots. Rs. 1-8.
Part II. Results of prominence observations. Rs. 2.

B, N. Dessi.
S.S. Lal. .

Mal, Desai  and
Sircar.
R. Ananthakrishnan.

P. A. George.

S. K. Pramanik and

K. N. Rao.

K. N. Rao.

S. K. Pramanik and
K. N. Rao.

P. R. Krishna Rao.

S. K. Pramanik and

K. N. Rao.
K. P. Ramakrishnan
and J. Narayanan.
K. P. Ramakrishnan

and J. Narayanan.
N. C. Rai Sircar
V. Doraiswamy Iyer
and (Miss) R. N.
Pradhan,

K. P. Ramakrishnan
and K. L. Modak.

C. M. Smith.

J. Evershed.

Sir Gilbert T. Walker.
T. Royds.

T. Royds and

S. Sitarama Ayvyar.
A Evershed and
T. Royds.
A. A. Narayana
Ayvyar.
J- Evershed and A. A.
Narayana Ayyar.

J. Evershed an’XP R
Chidambara Iyer.
P. R. Chidambara

Iyer.
A. L. Narayan.
A. S. Rao.
G.V. Krishnaswamy.
M. Salaruddin.
P. R. Chidambara

Iyer.
Departmental.

C. P. S. Menon,
T. Royds and

A. L. Narayan.
T. Royds and
M. Salaruddin.
A. L. Narayan.
A. K. Das
Departmental.
A. K. Das and
N. Rajewara Rao.
A. K. Das and
K. Setumadhavan.
Departmental.
Ditto.
Ditto.
Ditto,
Ditto.
Ditto.

. Evershed,
. Evershed,’ and
Mary A. Evershed.

5—13 D.D.G.Obs. Poona,/57
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IX. PUBLICATIONS CONTAINING MAINLY DATA.—
Bombay Magnetic Data—

Magnectic, meteorological and seismological observations made at the Government Observatory, Bombay—

s
1845-97.
1898-99.  Rs. 5-8.11
1900-01.  Rs. 4-8.

Magnetic, meteorological, and seismological observations made at the Government Observatories Bomabay and Alibag—

1902-05.  Rs. 14-10.

1go6-10.  Rs. 15-0.

1911-15. Rs. 19-0

1916-20.  Rs. 27-8.

1921. Rs. g-12 or 16s.
1922. Rs. 7-6 or 115. 9d.
1923. Rs. 8-8 or 145. 3d.
1924. Rs. 6 or 115,

1925. Rs. g-12 or 16s.
1926. Rs. 10-12 or 17s. 6d.
1927. Rs. 10-12 or 175. 6d.
1928. Rs. 14 or 22s. 6d.
1929. Rs. 12 or 1gs. 64,
1930. Rs. 12-§ or 20s.
1931. Rs. 12-6 or 20s.
1932. Rs. 13-14 or 22s. 6d.
1933- Rs. 11 or 18s.

1934. Rs. 18-4 or 17s.
xggg Rs. g-14 or 16s. 6d.
1936. Rs. 11 or 17s. 3d.
1937. Rs. 1f-14 or 23s.

Magnetic, meteorological, atmospheric, electric and seismographicjobservations male at the Government Observatories,
Bombay and Alibag—-

1938. Rs. g-8 or 155,
1939. Rs. 14~14 or 23s.
1940. Rs. 53-2 or 8os. 6d.
1941.

1942. In the .

1043 the Press

1944.

Colaba Magnetic Data. 1846-—1905, Part 1. Rs. 15. ,
Colaba Magnetic Data. 1846—1905, Part I1. Rs. 30,

India Weather Review—

Annual Summaries for the years 1891—1920 (30 Parts). Each Rs. 2.2

1921-22. Each Rs. 11-4.

1923, Rs. 12-8 or 20s.

1924. Rs. 8-12 or 1.4. 6d.

1925. Rs. 10-2 or 106s. gd.

1926, Rs. 13-12 or 22s.

1927. Rs. 10-12 or 17s. 6d.

1928. Parts A to G. 1
1929. Introduction and Parts A to F.

1930. Ditto.

1931, Ditto.

1932. Ditto.

1933. Introduction and Parts A to D,

1934. Ditto.

1935. Ditto.

1936. Ditto.

1947. Ditto.

1938, Introduction and Parts A to C. Each Part priced separately.
1939. Ditto.

1140. Ditto.

1941, Ditto.

1942. Ditto.

1943. Ditto,

1944. Ditto.

1945. Datto.

1916. Ditto.

1947, Ditto.

1948. Ditto.

1949- Ditto.

1950. Parts B & C(printed) Part A (in press).
1951, Ditto.

1g52. Part B

1g54. Part B J
1g54. Part B (in press).

Rainfall Tables—
(i) DailyRainfall of India for the years 1891—1922 (32 volumes, Rs. g a volume). }

Daily Rainfall of India for the years 1023-24, each Rs. 10-12 or 17s. 64.

.Daily Rainfall of India for the years 1925—10950, each volume Rs. 68-8.

Monthly Rainfall of India, 19011922 (22 volumes), Rs. 2 a volume.

Monthly Rainfall of India 1923-24, each volume Rs. 2-8 or 4s. 64.

Monthly Rainfall of India 1925—~1950, each volume Rs. 16-9.

Rainfall of the Bombay Presidency for the years previous to 1891. Vols. I—VI, Rs, 5-121t0 Rs. 6-8.

(i)

(i)

? Departmental,

N. A. F. Moos,
Ditto.

Deparunental,

" Departmental,

Departmental, -
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.

N. A. F. Moos,

* Only volumes for 1891, 1892 and 1896 are available, The rest are out of print.
t Volumes for 1891, 1914 to 1924, 1932 to 1937 are out of print.

1 Volumes for 1902106 1910 and 1912—10Q17 are out of print.

+1 Out of print.
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PUBLICATIONS CONTAINING MAINLY DATA.~—(contd.)
Memorandum on the rainfall and other Weather conditions of India (Annual).
Monthly Weather Reviews and Reports—

(i) Monthly Weather Reviews for each month, January 1891 to December 1920, cach As. 12.*

(ii) Monthly Wcatha Report, each As. 8. up to 1947.
(ili) Monthly Weather Report, cach Re. 1 from 1948

Weekly Weather Reports—
Weekly Weather Report, published in Poona. Monthly subscription Re 1.
Daily Weather Reports—

India Daily Weathker Report, published in Poona, Monthly subscription Rs. 3 without evening chart and U
Air Report. (Rs. 5 complétc.) y 14 3 ning chart and Upper

Fegional Weather Reports for—

Bombay

Calcutta

Madras Monthly subscription Rs. 2 for each region.
Nagpur

New Delhi

Upper Air Data—

{) Upper Air Data Parts 1—14 (1928 to 1935) each part priced Rs. 4-4 or 7s.-
(i) Upper Air Data Part A (1936—1943) each issue priced separately. 1944—1946 in Press,
(iii) Upper Air Data Part B (1936—1940) cach issu¢ priced separately.
(iv) » »  (1941) (in Press).
) ’s » (1942 to 1943) Printed.

Seismological Bulletins—
(i) Seismological Bulletins, Quarterly. (1938—1942)
(i) Seismological Bulletins, 1946, 1947 (roncoed)
1943 January—March
1943 July—September Quarterly.
1944 January—March
(iii) Scismological Bulletins, 1948 January and February
£950 ;
1951 onwards } Monthly (roneoed).

XII. SEASONAL FORECASTS.—

(i) Memorandum on the probable amount of rain and snow in Northwest India in January, February and March.
(1i) Memorandum regarding the probable amount of monsoon rainfall.
(3ii) Memorandum on th; rainfall of June and July and the probable amount during August and Septcrribcr.
(iv) Statement of the Ramfall an_d snowfall of Northwest India in January, February and March.
(v) Statement of actual rainfall in the monsoon season, June to September.

GOVERNMENT OF INDIA (ANNUAL).—

(i) Annual Report of the Director General of Observatorics on the observatories of Kodaikanal, Madras, Bombay and
Alibag, accompanying their Annual Reports. As. 8.
(i) Report on the administration of the Meteorological Department of the Government of India.
(iii) Report of the Kodaikanal Observatory 1922—1953.

XIV. INDIAN JOMRNAL OF METEOROLOQGY AND GEOPHYSICS (QUARTERLY).—

Vol. 1—

No. 1. January 1950. Rs. 2-6 or 4s.
No. 2. April 1950. Rs. 2-4 or 3. 9d.
No. 3. July 1950. Rs. 2-4 or 35. od.
No. 4. October 1950. Rs. 1-14 or 2s. 9d.

. 1. January 1951. Rs. 2-6 or4s.
0. 4. April 1951. Rs, 2-¢4 or 3s. 94.
. ; July 1g51. Rs. 2-4 or 3. ods...-
No:" 4. October 1951 Rs. 1-14 or 2s. gd.
Vols.r;\’{{ and 4—-
Rs. 2-8 or 4s. per issue. Annual Subscription. Rs. 10 or 16s.

Vol. 5—onwards.
Annual subscription Rs. 12, Price per copy Rs.3o0r5s.

Departmental.

Dartto.
Ditwo,

Ditto,

Ditto.

Departmental.
Ditto.
Ditto,

Ditto.

Ditto

Ditto.

> Departmental.

* Some issues are out of print.

GIPN—S2—13 D.D.G.Ob. Poona/57--28-1-58-—580.
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